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ABSTRACT 

We present a compilative catalogue of Be/X-ray binaries and candidates in the Galaxy 
and in the Large and Small Magellanic Clouds. This catalogue contains 130 sources and 
provides information on names and spectral types of optical components, distances, 
spin characteristics of neutron stars, and on orbital and X-ray properties of binary 
systems. We give brief comments on each object and provide necessary references to 
original data. 
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1 INTRODUCTION 

Be/X-ray binaries form the largest subclass of High Mass 
X-ray Binaries (HMXBs). These objects attract interests 
of specialists in several branches of astrophysics: stellar as- 
trophysics, accretion theory, close binary evolution, etc. In 
recent years thanks to new X-ray satellites data on these 
sources greatly increased (see a recent review and refer- 
ences in iNeeueruelal <l2005f) h In this paper (which i s an ex - 
tended and updated version of IPodqv fc Raeuzoval (I2004ll 1 
we present a compilative catalogue of these sources and pro- 
vide brief comments on each source in the sample. 



2 THE CATALOGUE 

In the tables below we present a compilative catalogue of 
Be/X-ray stars. We separate galactic sources, systems in 
Large Magellanic Cloud (LMC) and in the Small Magellanic 
Cloud (SMC) . In each table sources are ordered according to 
right ascension. In the first column we give sources names. 
When possible, the first name corr e spond s to notation in 
iLiu. van Paradiis fc van den Heuvell i2000T) . In the second 
and third columns we present spectral type of the massive 
companion and its magnitude. In the forth column we give 
spin period, and in the fifth — orbital period. Then we give 
orbital eccentricity and distance to the source. In the 8th 
column we give Z/ max - the maximal observed luminosity. 
In the last column pulse fractions are given. For sources in 
LMC and SMC we do not show distances, also as for sys- 
tems in SMC orbital eccentricities are not known we omit 
this column for them, too. Some comments and more de- 
tailed description of each object can be found in subsections 
"Comments to the tables" below (each subsection refers to 
galactic, LMC or SMC sources). References in the tables are 
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given in square brackets after each quantity (in few cases we 
do not follow the data up to the first determination of a 
parameter, but give a reference to some catalogue). 



2.1 Galactic sources: comments to the table 111 
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0053+604. (7 Cas, 3A 0053+604, BD+59 144, HD 5394, 
LS I +60° 133, 2S 0053+604, 1H 0053+604, 4U 0054+60) 
7 Cassiopeiae is one of the best known Be stars; it was 
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Table 1. Bc/X-Ray Binaries and candidates in the Galaxy 
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the first emission-line star discovered by Angelo Secchi in 
1866, and it has spectral classification of BO IVe. Its visual 
magnitude varies between about 3.0 and 1.6, although usu- 
ally it stays around 2.5. This object is one of the ROSAT 
bright sources and also was detected by IRAS. 7 Cas has 
long been known to be very variable in optics and it is 
also a moderately strong X-ray source with a luminosit; 
of the order of 10 33 erg s" 1 dMason. White fc Sanfordlll97l 



ty 
6; 



- some active early frv 


r pe stars have a simi 




1994; 


iKovama et alJll994l) 



IWhite et al1ll982h . Such a luminosity would not be surpris- 
ing for X-ray emission from an early type star of spectral 
type O or B - 
lar luminosity 

However, the hardness of the X-ray emission of 7 Cas is ex- 
traordinarily high in comparison with usual X-ray emission 
from early type stars. If we fit the spectrum with a ther- 
mal model the resultant temperature is roughly 1 keV or 
more dHoraguchi et al.ll994l : lMurakami et alJl986l) . It is not 
common for early type stars, and resembles more spectra of 
X-ray pulsars and accreting white dwarf binaries. There are 
currently two competing interpretations of the nature of the 
observed X-ray emission: one is the accretion of the wind 
from 7 Cas onto a white dwarf companion and the other 
is that X-rays originate due to some physical processes in 
the outer atmosphere of 7 Cas itself. Arguments for and 
again st these two hypoth eses are best summarized in st ud- 
ies bv lKubo et"afl (ll99ST) and lRobinson fc Smith! fcOOOl) . 
0115+634. (V635 Cas, 1H 0115+635, 4U 0115+63, 3U 
0115+63, 2E 0115.1+6328, H 0115+634, 4U 0115+634) 
This source is one of the best studied Be/X-ray sys- 
tems. This tra nsient was first reported in the Uhur u 
satellite survey dOiacconi et alJll972l : iForman et al] 17978?) . 
though a search in the Vela 5B data base revealed that 
the source had already been observed by this satel- 
lite since 1969 dWhitlock. Roussel-Dupre fc Priedhorskvl 
I1989T) . X-ray outbu rsts have been observed from 4U 
0115+63 by Uhuru iForman. Tananbaum fc .Tones! Il97rl) . 
HEAO-1 dWheaton et alJ Il97fil iRose et alJ ll97Sb. Ging a 
dTamura et alJll992lL CGRO/Batse feildsten et alJll997f>, 
RXTE dWilson. Harmon fc Finger! Il99fll iHeindl fc Coburnl 
ll999l:ICoburn. Rotschild fc Heindl2000ll and reoccured with 
intervals from one to several years. Precise positional de- 
term inations by the SAS 3, Ariel V and HEA O-1 satel- 
lites llCominskv et al ll97SUJohnston et alJll978l) were used 
to identify this system with a heavily reddened Be star 
with a visual magnitude V = 15.5 l|J ohns et al] ^)78j; 
iHutchings fe Cramptonl Il981bl) . iRappaport^tHd] 1^78?) 
used SAS 3 timing observations to derive the orbital param- 
eters of this binary system. Due to the fast rotation of the 
neutron star centrifugal inhibition of accretion prevents the 
onset of X-ray emission unless the ram pressure of accreted 
material reaches a relatively high value. Magnetic field o f 
the neutron star is 1.3 ■ 10 12 G dMakishima et al.l IT999T) . 
Pulse fraction was obtain ed in a model-depend ent way in 
the range 20-50 keV (see lHarmon et alJ <l2004h for details 
and references). 

J0146. 9+6121. (V831 Cas, 2S 0142+61, 
RX J0146.9+6121, LS I +61°235) RX J0146.9+6121 
is an accreting neutron star with a 25 min spin period, the 
longest known period of any X-ray pulsar in a Be-star sys- 
tem. This fact was realized dMereghetti. Stella fc De Nile! 
1993) only after the re-discovery of this source in the 
ROSAT All Sky Survey and its identification with the 



11th magnitude Be star LS I +61° 235 dMotch et alJll99lTl . 
Indeed the 25 min periodicity had already been discovered 
with EXOSAT dWhite et alJll987l) . but it was attributed to 
a nearby source 4U 0142+614. The optical star is probably 
a member of t he open cluster NG C 663 at a distance of 
about 2.5 kpc dTapia et alJll99ll) . For this distance, the 
1-20 keV luminosit y during the EXOSAT detection in 1984 
was ~ 10 36 erg s" 1 dMereghetti. Stella fc De Nildll993l) . All 
the observations of RX J0146. 9+6121 carried out after its 
re-discovery yielded lower luminosities, of the order of a 
few 10 34 erg s _1 , until an observation with the Rossi XTE 
satellit e showed that in July 1997 the flux started to rise 
again dHaberl. Angelini fc Motchlll998lL though not up to 
the level of the first EXOSAT observation. 
0236+610. (V615 Cas, 2E 0236.6+6101, LS I +61°303, IE 
0236.6+6100, RX J0240.4+6112) LS I +61°303 is a radio 
emitting X-ray binary which exhibits radio outbursts every 
26.5 d. The radio outburst peak and the out burst phase are 
known to vary over a time scale of ~ 4 yr dGregorv et alJ 
ll989HGregorvlll999l). The 26.5 d period is believed to be the 
orbital period. Hutchings fc Cramptonl dl98 lT) confirmed the 
radio period by analysis of three- year observation of radial 
velocity. They concluded that the optical spectrum corre- 
sponds to a rapidly rotating B0 V star. The 4 yr modu- 
lation has been discovered on the basis of continued radio 
monitoring. 

0331+530. (BQ Cam, EXO 0331+530, V 0332+53) EX- 
OSAT observed three outbursts from V0332+53 between 
1983 November and 1984 January. Two properties of the sys- 
tem were discovered: the 4.4 s spin period and a sudden de- 
crease of luminosity at the end of ~ 1 month long recurrent 
outbursts. The l atter was interpret e d as an onset of the cen- 
trifug al barrier dStella et alJll985t IStella. White fc Rosnerl 
1986). An upper limit of ~ 5 • 10 33 erg s _1 to the source 
quiescent emission (1-15 keV) was derived on that occa- 
sion with the EXOSAT Medium Energy Detector. Doppler 
shifts in pulse arrivals indicate that the pulsar is in orbit 
around a Be star with a pe riod of 34.3 days and eccen- 
tricity 0.3 dStella et al.l ll985L Observations during a sub- 
sequent outburst with Ginga led to the discovery of a cy- 
clotr on line feature correspo nding to 3 ■ 10 12 G magnetic 
field dMakishima et al.lll984^ . BeppoSAX and Chandra ob- 
servations allowed to study this transien t at the faintest 
flux le vels thus far dCampana et alJl2002l) . ICampana et alJ 
( 2002) concluded that the quiescent emission of this X-ray 
transient likely originates from accretion onto the magneto- 
spheric boundary of the neutron star in the propeller regime 
and/or from deep crustal heating resulting from pycnonu- 
clear reactions during the outbursts. Recently, the source 
was observed by Integral dKrevkenbohm et alJ 120051. The 
authors confirm the existence of cyclotron lines: the funda- 
mental line at 24.9+0.1 kev, the first harmonic at 50.5+0.1 
kev as well as the second harmonic at 71.7+0.8 kev. 
0352+309. (X Per, HD 24534, 3A 0352+309, 
2E 0352.2+3054, H 0352+309, 4U 0352+30, 4U 0352+309, 
1H 0352+308, 2A 0352+309, H 0353+30, HD 24534, 
3U 0352+30) The X-ray source 4U 0352+309 is a per- 
sistent low luminosity pulsar in a binary system with 
the Be star X Persei (X Per). Its 837 s puls ation period 
was d iscovered with the UHURU sa tellite dWhite et alJ 
Il976t IWhite. Mason fc SanforJ 1 1977ft . and is still one 
of the longest periods of any known accreting pulsar 
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(Bild sten et al.lfl997l and references therein). X Per is a 
bright and highly variable star with a visual magnitude 
that ranges from ~ 6.1 to ~ 6.8 l|Mook et all 11974 
iRoche et ai]ll997Tl . The spectral class has been estimated 
to be Q9.5 III to BO V Isiettebackl Il98i: iFabreeat etafl 
Il992l : iLvubimkov et al.l I1997T) . Based on spectroscopic 
parallax, dista nce estimates range from 700 ± 300 pc up to 
1.3 ± 0.4 kpc dFabregat et al . I fl993: ILvubimkov et al]ll997t 
IRoche et al]ll997l: iTelting et alJll998h . The X-rav luminos- 
ity varies on long timescales (years) from ~ 3 ■ 10 35 erg s _1 
to ~ 5 • 10 34 erg s -1 (for the assumed dista nce 1.3 kpc; 
IRoche et al]|l993h . iDeTgado-Marti et al.l (1200 it) have deter- 
mined a complete orbital ephemeris of the system using 
data from the Ro ssi X-ray Timing Explorer (RXTE). 
ICoburn et alJ i200lf) have discovered a cyclotron resonant 
scattering feature at 29 keV in the X-ray spectrum of 
4U 0352+309 using observation taken with the RXTE. 
The cyclotron resonant scattering feature energy implies a 
magnetic field strength at the polar cap of 3.3 • 10 12 G. 
J0440.9+4431. (RX J0440.9+4431, VES 826) RX 
J0440.9+4431/BSD 24-491 was confirmed as an accreting 
Be/X-ray system following the discovery of X-ray pulsations, 
with barycen tric pulse period of 2 02.5 ± 0.5 s from RXTE 
observations jReig fc Rochdll999bl) . 

0535+262. (V725 Tau, HD 245770, 1A 0535+26, 1H 
0536+263, 3A 0535+262, BD+26 883, 4U 0538+26, 1A 
0535+262, H 0535+262) The transient A 0535+26 is one 
of the best studied Be/X-ray binaries. This source was 
discovered in 1975 by Ariel 5 l|R,osenberg et al1ll975h and 
showed a 104 s periodicity indicating the presence of a 
highly magnetized neutron star. The optical co unterpart 
was l ater identified with the Be star HDE 245770 l|Li et alJ 
I1979T) allowing the classification of the source as a Be/X-ray 
binary. The pulsed fraction is 20% at 30-40 keV and in- 
creases significantly w ith energy, reaching 100% at 100 keV 
llFrontera et al.lll985[). Magnetic fie ld of the neutron star is 
4.3 ■ 10 12 G dMakishima et alJI 19991) . 

0556+286. (4U 0548+29, 1H 0556+286) The X-ray source 
was detected by HEAOl. Probably earlier i t was observed 
by UHURU 4U 0548+29 dWood et alJll984l) . No detection 
was made after that. A Be-star is known in this direction. 
J0635+ 0533. (SAX J063 5 +0533) Dis c overed by Bep- 
poSAX dKaaret et alJ I1999T) . IZiolkowskil d2002l) gives the 
spectral classification of the optical counterpart as B0. 5 Hie. 
X-ray luminosity is (9 - 35) ■ 10 33 e rg s" 1 (2-10 keV) for 
d = 2.5 — 5 kpc llKaaret et aljll999l) . Bolometric luminos- 
ity (0.1-40 keV) was estimated to be 1.2 • 10 35 erg s _1 for 
d = 5 kpc dCusumano et aLl fcoOO). Pulse fraction was ob- 
tained by BeppoSAX (2-10 keV). The source can be iden- 
tified with the gamma-ray source 2EG J0635+0521. Low 
luminosity together with very fast rotation propose that 
th e neutron star has a lo w magnetic field (see discussion 
in lCusumano et alJ d200ClO . 

0726-260. (4U 0728-25, 3A 0726-260, V441 Pup, 1H 0726- 
259, LS 437) Detected by many experiments (UHURU, 
HEAOl, Ariel 5, ROSAT, RXTE). Pulse fraction was es- 
timated as (7 ma x - /m m) /(/max + imin) from the graph in 
ICorbet fe Peek! dl997l) (RXTE 2-20 keV). The spectral and 
photo metrical analysis of this source led iNegueruela et ail 
( 1996) to conclude that the primary is an 08-9Ve star. 
0739-529. (1H 0739-529 ) Detected by HEAOl 
dWood et alJll984l) . 



0749-600. (1H 0749-600) Detected by HEAOl 
dWood et ail Il984h. Situated in the open cl uster NGC 
2516 llLiu^van Paradiis fc van den Heuvelll200Cl) . 
J0812.4-3114. (RX J0812.4-3114, V572 Pup, L S 992) 
RX J0812.4-3114 was discovered by iMotch et aD dl997li 
during a search for high-mass X-ray binaries by cross- 
correlating SIMBAD OB star catalogs with low Galactic 
latitude sources from the ROSAT all-sky survey. Thus, this 
X-ray source has an identified optical counterpart, the Be 
star LS 992, and so it was su spected tha t this source be- 
longs to the Be/X-ray binaries. iReig et alJ (l200lT) classify it 
as B0.2 IVe. The X-ray light curve of LS 992/RX J0812.4- 
3114 is characterized by 31.88 second pulsations, while the 
X-ray spectrum is best represented by an a bsorbed power- 
law co mponent with a exponentially cut-off (IReig fc Rochd 
Il999al) . In December 1997 the source made a transition from 
a quiescent state to a flaring state ( Cor bet fc Peeldl2000f) . in 
which regular flares separated by 80 day intervals were de- 
tected with the All-Sky Monitor (ASM) on-boar d the Rossi 
X-ray Timing Explorer. ICorbet fc Peeld fcOOOft attributed 
the origin of these flares to the periastron passage of the 
neutron star, hence this periodicity was natural ly associated 
with the orbital period. [Corbet fc Peeld d2000T) have found 
strong evidence for the presence of a ~ 80 day period in the 
ASM light curve of RX J0812.4-3114. By comparison with 
other Be star X-ray binaries, the time of maximum flux is 
likely to coincide with periastron passage of a neutron star. 
The orbital period of ~ 80 days combined with the ~ 32 sec- 
ond pulse period is consistent with the correlation between 
orbital and pulse period that is found for the majority of 
Be/neutron star binaries dCorbed|l986|) . 
0834-430. (GS 0834-430) The hard X-ray transient 
GS 0834-430 was discovered by the WATCH experiment 
on board GRANAT in 1990 at a flux le vel of about 
1 Cra b in the 5-15 keV energy band (see IWilson et al, 
Il997t ). The source was later observed by GINGA jMakmc 
Il990al: iMakind Il990bl) and ROSAT as a part of the 
All Sky Survey dHasinger. Pietsch fc Bellonil Il990h . The 
pulsations at a period of 12.3 s were observed durin, 
the GINGA, ROSAT a nd ART-P observations dMakin 
1990ct lAoki et al.l Il992t lHasinger. Pietsch fc Bellonil Il99 J 



Grebenev fc Sunvaevll99lir GS 0834-43 was also monitored 
by BATSE between April 1991 and July 1998. In particular, 
seven outbursts were observed from April 1991 till June 1993 
with a peak and intra-outb urst flux of about 300 mCrab and 
< 10 mCrab, respectively dWilson et al.lll997al) . The recur- 
rence time of 105-115 days was interpreted as the orbital 
period of the system. However, no further outbursts have 
been observed since July 1993 either by CGRO/BATSE or 
by the the All Sky Monitor on board RXTE. All these find- 
ings suggest that GS 0834-43 is a new Be-star /X-ray binary 
system with an eccentric orbit dWilson et alj ll997a). Based 
on bo th photometric and spectroscopic findings |lsrael et alJ 
(2000) concluded that optical counterpart of this X-ray pul- 
sar is most likely a BO-2 V-IIIe star at a distance of 3-5 kpc. 
Pulse fraction was obtained by BATSE (20-50 keV). 
J1008-57. (GRO J1008-57 ) Discovered by BATSE in 
1993. Pul se fraction ~ 60% w as obtained by ROSAT (0.1- 
2.4 keV) dHarmon et alJl2004h . High-energy data (BATSE: 
20-70 keV) gives nearly the same value about 67% 
dHarmon et al.l 120041') . Orbital period is uncertain. An es- 
timate of 247.5 days comes from the best fit of BATSE data 
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( Ncguerucla & Okazaki 


2001 g). Other (earlier) estimates 


were about 135 days ( 


Liu. van Paradiis & van den Heuvell 



2000). The counterpart is shown to be an OB star with a 
strong infrared exce ss and Balmer em ission lines, suggesting 
a Be-type primary jCoe et alJll994ah . 



1036-565. (3A 1036-565, 1A 1034-56) Probably the same 
object as J1037.5-5647. 

J1037.5-5647. (LS 1698, RX J1037.5-5647) Discovered by 
ROSAT in 1997. Probably the same source as 4U1036- 
56/3A103 6-565. The source was observed in quiescence 
jReig ,V Rocli,llH)0!)lfK L min = 1.1 • 10 34 erg s" 1 . Pulse frac- 
tion was obtained by RXTE (3-20 keV). 

1118-615. (1A 1118-615, 1A 1118-616, WRAY 15-793, 
2E 1118.7-6138) The hard X-ray transient A 1118-615 
was discove red serendipitous ly in 1974 by the Ariel- 
5 satellite l|Evles et alJ Il975l ) during an observation of 
Cen X-3 (4U 1119-603). The same series of observa- 
tions revealed pulsations with a p eriod of 405.3 ± 0.6 s 
fllves. Sanford fc Bell-Burnelll Il975f) . However, in the ini- 
tial announcement of the discovery of the pulsations, they 
were wrongly attributed to an orbital period, suggest- 
ing that A 1118-615 consisted o f two compact objects 
Jives. Sanford fc Bell-Burneljll975Tl . This hard X-ray tran- 
sient underwent a major outburst only twice: in 1974, when 
it was discovered by Ari el-5 satellite, and fro m December 
1991 to Februa ry 1992 feildsten et aljll997i) . The source 
was observed bv llVlotch et alJ i^88Ti ~using the Einstein and 
EXOSAT observatories in 1979 and 1985 respectively. On 
both occasions a weak signal was detected confirming that 
low-level accretion was occurring. The correct optical coun- 
terpart was identified as the Be star He 3-640/Wray 793 by 
IChevalier fc Ilovaiskvl (Il975h. The primary has been clas- 
sified as 09.5IV-Ve llJanot-Pacheco. Ilovaiskv fc Chevalier! 
ll98lT) . with strong Balmer emission lines indicating 
the presence of an extended env elope. According to 
IVillada. Giovannelli fc Polcarol (I1992T) . the exact classifica- 
tion is complicated by many faint absorption and emission 
lines (mostly of Fe II), but the overall spectrum is found to 
be similar to that of the optical counterparts t o other known 
Be/X- ray sources. The source was observed bv lCoe fc Pavnel 
( 1985) at UV wavelengths using the IUE satellite. They con- 
firmed the identification of the counterpart and reported 
prominent UV lines characteristic of a Be star. Despite the 
large observational efforts made during last years and mainly 
after the 1991-1992 outburst, the Hen3-640/lA 118-615 sys- 
tem is still poorly understood. The orbital period of the sys- 
tem i s unknown. C orbet's pulse period/orbital period dia- 
gram llCorbetll986D gives an orbital period estimate of ~ 350 
days. 

1145-619. (V801 Cen, 2S 1145-61, 2S 1145-619, 2S 
1145-62, LS 2502, 3U 1145-61, 4U 1145-62, 4U 1145- 
619, 4U 1145-61, 3A 1145-619, 2E 1145.5-6155, H 1147- 
62, H 1145-619) Initially observed by UHURU (to- 
gether with 1145.1-9141). Two sources were distin- 
gui shed by Einstein observatory (HEAQ2). I n the paper 
by ILiu. van Paradiis fc van den Heuvell i200(J) the optical 
counterpart was classified as Bl Vne. Pulse fraction was 
obtained by BATSE (20-50 keV). 

1249-637. ( 1H 1249-637 2E 1 239.8-6246, BZ Cru) Detected 
by HEAOl JWood et al]ll984l) . Probably a white dwarf ac- 
cretor. 



1253 -761. (1H 1253-761) Detected by HEAOl JWood et alJ 
Il984l) . Probably a white dwarf accretor. 
1255-567. (1H 1 255-567, fi 2 Cru) Detected by HEAOl 
JWood et alJll984D . 

1258-613. (GX 304-1, 4U 1258-61, V850 Cen, H 1258- 
61 3, 2S 1258-613, 3 A 1258-613 ) Discovered by UHURU. 
In lZiolkowskl i2002T) classified as B0.7Ve. 
1417-624. (2S 1417-624, 2S 1417-62, 4U 1416-62, 2E 1417.4- 
6228, 3A 1417-624, H 1417-624) The X-ray source 2S 1417 - 
62 was detected by SAS-3 in 1978 llApparao et al.lll980Tl . 
Analysis of the SA S 3 observations sho wed an evidence of ~ 
57 mHz pulsations (Kel lev et al]ll98lT) . Einstein and optical 
observations id entified a Be star companion at a d istance 
of 1.4-11.1 kpc jGrindlav. Petro fc McClintocklll98 $) . From 
the timing analysis of BATSE observations orbital parame- 
ters were determined and a correlation was found between 
spin- up rate and pulsed flux iFinger. Wilson fc Chakrabartvl 
1996). Orbital period and eccentricity of the source were 
found to be 42.12 days and 0.446 respectively. 
J1452. 8-5949. (1SAX J1452. 8-5949) 1SAX J1452. 8-5949 
was dis covered during a Beppo SAX galactic plane survey 
in 1999 llOosterbroek et alJll999T) . Coherent pulsations were 
detected with a barycentric period of a 437. 4± 1.4 s. The X- 
ray properties and lack of an obvious optical counterpart are 
consistent with a Be star companion at a distance of between 
approximately 6 and 12 kpc. Pulse fraction is high. It was 
determined in the BeppoSAX band 1.8-10 keV. Be/X-ray 
systems display a corr elation between their spin and orbital 
periods dCorbetlll98rJl which in this case implies an orbital 
period of >200 days for 1SAX J1452.8-5949. 
J 1543-568. (XTE J1543-568) The transient X-ray 
sourc e XTE J1543-568 was discovered by RXTE in 
2000 fcn't Zand. Corbet fc Marshalll EooTbT) . A subsequent 
pointed PCA observation revealed a pulsar with a period 
of 27.12 ± 0.02 s. Later the pulsar was found in earlier 
data from BATSE on board the Compton Gamma- Ray Ob- 
servatory. The orbital period is 75.56 ± 0.25 d. The mass 
function and position in the pulse period versus orbital pe- 
riod diagram are consistent with XTE J1543-568 being a 
Be/X-ray binary. The eccentricity is less than 0.03, so it is 
among the lowest for twelve Be/X-ray binaries whose or- 
bits have now been well measured. This confirms the suspi- 
cion that small kick velocities of neutron stars in HMXBs 
are more common for these systems than it is generally 
expect e d for neutron stars Jin^t Zand. Corbet fc Marshall 
l2001bl : IPodsiadlowski et alJ |2004 There is only a lower 
limit for its distance. Optica l comp onent is unknown, so 
lin't Zand. Corbet fc Marshalll i2001bf) were able only to put 
limits V=21 for 10 kpc and V=23 for 26 kpc. The spectral 
class determination given by Ziolkowski (2002) is, probably, 
a misprint (see also lOkazaki^^Negueruelal (120011) '). Pulse 
fraction (RXTE) slightly depends on energy (from 2 to 20 
keV). 

1553-542. (2S 1553-542, 2S 1553-54, H 1553-542) The X-ray 
source 2S 1553-5 42 was discovered during observatio ns with 
SAS 3 in 1975 llKellev. Rappaport fc Avash] Il983h . Pulse 
fraction was determined by SAS-3 (2-11 keV). 
1555-552. (1H 1555-552, LS 3417, RX J155422. 2-551945, 
2E 1550.3-5510, IE 1550.4-5510) Detected by HEAOl 
jWood et alJll984l) . 

J170006-4157. (AX J170006-4157, AX J1700-419, AX 
J1700. 1-4157) This source was discovered and observed three 
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times between 1994 and 1997 by ASCA llTorii et al.|ll999l) . 

Significant pulsations with P = 714.5 ± 0.3 s were discov- 
ered from the third observation. The X-ray spectrum is 
described by a flat power-law function with a photon in- 
dex of 0.7. Although the spectrum could also be fitted by 
thermal models, the obtained temperature was unphysically 
high. The hard spectrum suggests that the source is a neu- 
tron star binary pulsar similar to X Persei (4U 0352+309), 
but the possibility that it is a white dwarf binary cannot 
be completely excluded. Not marke d as a Be-candidate in 
iLiu. van Paradiis fc van den Heuvell i2000fl . Pulse fraction 
in the range 0.7- 10 keV was determined from the graph in 
iTorii et alJ Jl999h . 

J1739-302. (XTE J1739-302, AX J1739.1-3020) This 
source was discovered during observations of the black hole 
candidate IE 1740.7-2942 with the proportiona l counter ar- 
ray (P CA) of the Rossi X-Ray Timing Explorer iSmith et alJ 
1998). Luminosity estimated for a 2-100 keV range with 
an assumption, th at the source is at the Galactic center. 
ISmith et all (I1998T) tentatively identified XTE J1739-302 as 
a Be/NS binary because its spectral shape is similar to that 
of these systems: a gradual steepening over the 2-25 keV 
range. 

J1739.4-2942. (R X J1739.4-2942) Discovered by ROSAT 
jMotch et al.lll998ft . Probably identical with GRS 1736-297. 
J1744.7-2713. (RX J1744.7-2713 HP 161103 V389 2 Sgr, 
LS 4356) Discovered by ROSAT jMotch et alJll997l) . The 
luminosity was estimated for the energy ran ge 0.1-2.4 keV. 
The p ulse fraction was taken from paper bv lHarmon et all 
J2004h . It has been obtained by BATSE in the range 20-40 
keV. 

J1749. 2-2725. (A X J1749. 2-2725) Discovered by ASCA 
jTorii et alJ 1998). Not marked as a Be-candidate in 
ILiu. van Paradiis fc van den Heuvel j200Ct) . 
J1750-27. (GRO J1750-27, AX J1749. 1-2639) GRO J1750- 
27 is the third of the transient accretion-powered pulsars dis- 
covered using BATSE. A single o utburst from GRO J1750- 
27 was observed with BATSE (see lScott et al.lll997ft . Pulsa- 
tions with a 4.45 s period were discovered on 1995 July 29 
from the Galactic center regi on as part of the BAT SE all-sky 
pulsar monitoring program jBildsten et al.lll997fi. An orbit 
with a period of 29.8 days was found bv lScott et all lll997ft . 
Large spin-up rate, spin period and orbital period together 
suggest that accretion is occurring from a disk and that the 
outburst is a "giant" one typical for a Be/X-ray transient 
system. 

J1820. 5-1434. (AX J1820. 5-1 434) This X-ray sour ce was 
discovered in 1997 by ASCA dKinueasa et all Il998ft . Pul- 
sations with a period ~ 152 s were detected in the 2-10 
keV flux of the source with a pulsed fraction of ~ 50%. 
The pulse fraction is not energy dependent. Both timing 
and spectral properties of AX J1 820. 5-1434 are typical for 
an ac cretion-driven X-ray pulsar. Ilsrael. Covino fc Polcarol 
( 2000) proposed O9.5-B0Ve star as an optical counterpart 
of the pulsar. 

1843+00. (GS 1843+00) The transient X-ray source GS 
1843+00 was discovered during the Galactic plane scan near 
the Scut um region by X-ra y detectors on board the Ginga 
satellite llTurner et alll989F) . Coherent pulsations with a pe- 
riod of about 29.5 s were observed with a very small peak-to- 
peak amplitude of only 4 per cent of the average flux. Pulse 
fraction was obtained by BATSE (20-50 keV). Luminosity 



estimate s are the followin g: 1) 2 ■ 10 36 erg s" 1 (20-200 keV, 
10 kpc) |Machandalll999t): 2 1 3 • 10 37 erg s" 1 (0.3-100 keV, 
10 kpc) iPiraino et alJl200dl . 

1845-024. (2S 1845-024, GS 1843-02, 4U 1850-03, 1A 1845- 
02, 1H 1845-024, 3A 1845-024, GRO J1849- 03) The pulsar 
GS 1843-02 was discovered by Ginga in 1988 jMakinolll988ft 
during a galactic plan e scan conducted as part of a search for 
transient pulsars (see IFinger et al]ll999T) . The same source 
is known as GR O J1849-03. X-ray o utbursts occur regularly 
every 242 days. iFinger et alJ (I1999T) presented a pulse tim- 
ing analysis that shows that the 2S 1845-024 outbursts occur 
near the periastron passage. The orbit is highly eccentric (e 
= 0.88 ± 0.01) with a period of 242.18 ± 0.01 days. The or- 
bit and transient outburst pattern strongly suggest that the 
pulsar is in a binary system with a Be star. Fr om the mea- 
sured spin-up rates and inferred luminosities IFinger et alJ 
(1999) concluded that an accretion disc is present during 
outbursts. 

J1858+034. (XTE J1858+034) The hard X-ray transient 
XTE J1858+034 was discovered with the RXTE All Sky 
Monitor in 1998 llRemillard fc Levinelli998h . The spectrum 
was found to be hard similar to spectra of X-ray pulsars. Ob- 
servations were made immediately after this with the Pro- 
portional Counter Array (PCA) of the RXTE and regular 
pulsations with a perio d of 221.0 ± 0.5 s were discovered 
llTakeshima et aj]ll998l) . The pulse profile is found to be 
nearly sinusoidal with a pulse fraction of ~ 25%. From the 
transient nature of this source and pulsations they suggested 
that this is a Be/X-ray binary. The position of the X-ray 
source was refi ned by scanning the sky around the source 
with the PCA (iMarshall et alJll998fl . From the RXTE tar- 
get of opportunity (TOO) public archival dat a of the ob- 
servat ions of XTE J1858+034, made in 1998, iPaul k, Raol 
( 1998) have discovered the presence of low frequency QPOs. 
Pulse fraction was obtained by RXTE (2-10 keV). 
1936+541. (1H 1936+541) Detected by HEAOl 
JWood et alJll984h . 

J1946+274. (XTE J1946+274, GRO J1944+26, 3A 
1942+274, SAX J1945. 6+2721) Pulse fraction obtained by 
Indian X-ray Astro nomy Experiment - IXAE (2-18 keV). 
ICoburn et alJ <|2002T) present a data on cyclotron feature in 
the spectrum of X TE J1946+274 which corresponds to the 
field ~ 3.9 ■ 10 12 G. IWilson et all (l2003ll propose a distance 
9.5 + 2.9 kpc basing on a correlation between measured spin- 
up rate and flux. 

J1948+32. (GRO J1948+32, GRO J2014+34, KS 
1947+300) This transient X-ray source was discovered in 
1989 during the observations of the Cyg X-l region by 
the TTM tel escope aboard the K vant module of the Mir 
space station feorozdin et al.l l9901. The flux recorded from 
it was 70 ± 10 mCrab in the energy range 2-27 keV. 
In 1994 the BATSE monitor discovered the X-ray pulsar 
GRO J1948+32 with a period of 18.7 s in the same re- 
gion llChakrabartv et al.ll995l) . lGallowav. Morgan fc Levinei 
(2004) presented results which can indicate a glitch in that 
system. Based on the behavior of the pulsation period during 
the outburst of 2000-2001, they determined the parameters 
of the binary: the orbital period P or b = 40.415 + 0.010 d and 
the eccentrici ty e = 0.033 + 0.013. The optica l counterpart is 
a B0 Ve star. lTsvgankov fc Lutovinovl (1200511 estimated the 
magnetic field strength of the pulsar ~ 2.5 ■ 10 13 G, and the 
distance to the binary d = 9.5 ± 1.1 kpc. The pulse fraction 
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depends on t he source's intensity, the orbita l phase and the 
energy range llTsveankov fc Lutovinov|[2005h . 
2030+375. (EXO 2030+375, V2246 Cyg) EXO 2030+375 
was discovered in 1985 May with EXOSAT satellite during 
a large outburst phase jParmar et alj !T989l. This outburst 
was first detected at a 1-20 keV energy band and its lumi- 
nosity is close to the Eddington limit (assuming 5 kpc dis - 
tance to the source) for a neutron star iParmar et al Jll985fl . 
The X-ray emission of the transient pulsar EXO 2030+375 
is modulated by ~ 42 s pulsations and periodic ~ 46 days 
Type I outbursts, that are produced at each periastron pas- 
sage of the neutron sta r, i.e. when the pulsar interacts with 
the disk of the Be star. IWilson. Fabreeat. fc Coburnl j2005h 
presented results of observations of transition to global 
spin-up in this source somewhen between between June 
2002 and Sept ember 2003. The source is not marked as a 
Be-candidate in lLiu. van Paradiis fc van den Heuvell 12000^1 . 
Pulse fr action was obtained by BATSE in the range 30-70 
keV (see lHarm on et alJl2004f) . See a detailed description in 
IWilson et alJ (l2002h . 

J2030. 5+4751. (RX J20 30. 5+4751, S AO 49725) Dis- 
covered by ROSAT (see iMotch et all Il997l) . This ob- 
ject is marked as a likely Be / X-ray candidate in 
Em" van Paradiis fc van den Heuvell J2000), but not in 
many other papers. The pointing data show that the X- 
ray source is relatively hard. The L x /Lboi ratio is close to 
3 ■ 10~ 6 . This is rather strong evidence i n favor of an accret - 
ing compact object around SAO 49725 jMotch et al.lll997t) . 
J2058+42. (GRO J2058+42, CXOU J205847.5+414637?) 
GRO J2058+42 is a transient 198 s X-ray pulsar. It was 
disc overed by BATSE during a "giant" outburst in 1995 
fsee I Wilson et aD 1 19981) . The pulse period decreased from 
198 to 196 s during the 46 day outburst. BATSE observed 
five weak outbursts from GRO J2058+42 that were spaced 
by about 110 days. The RXTE All-Sky Monitor detected 
eight weak outbursts with approximately equal durations 
and intensities. GRO J2058+42 is most likely a Be/X-ray 
binary that appears to produce outbursts at periastron and 
apastron. No optical counterpart has been identified to date 
(see however ICastro-Tiraddll996ri . and no X-ray source was 
present in the error c ircle in archiv a l ROS AT observations 
jwilson et aflll998ft . IWilson et all (I2005D have suggested 
that GRO J2058+42 and CXOU J205847.5+414637 are the 
same source. Pulse fr action was obtained by BATSE in the 
range 20-70 keV fsee lHarmon et al.ll2004l for details). 
J2103. 5+4545. (SAX J2103. 5+4545) SAX J2103.5+4545 
is a transient HMXB pulsar with a ~ 358 s pulse pe- 
riod discovered with t he WFC on-board BeppoSAX durin g 
an outburst in 1997 jHulleman. in 't Zand fc Heisd fl99^l . 
Its orbital period of 12.68 days h as been found with the 
RXT E during the 1999 outburst jBavkal. Stark fc Swankl 
2000). The likely optical counterpart, a Be star with 
a magnitude V=14.2, ha s been recently discovered 
^R^i^^^M^OTomatak^sJ|2003jJ. During the outburst in 1999 
iBavkal. Stark fc Swankl <|2002T) for the first time observed 
with RXTE a transition from the spin-up phase to the spin- 
down regime, while the X-ray flux was declining. Ilnam et alJ 
( 2004) observed a soft spectral component (blackbody with 
a temperature of 1.9 keV) and a transient 22.7 s QPO during 
a XMM-Newton observation performed in 2003. The pulsed 
fraction increases wit h energy from ~ 45 % at 5-40 keV to 
~ 80% at 40-80 keV jFalanga et al.ll2005l . 



2138+568. (GS 2138-56, Cep X-4, V490 Cep, 1H 
2138+579, 4U 2135+57, 3A 2129+571) The X-ray source 
Cep X-4 was discov ered with a transien t high level X-ray flux 
in 1972 by OSO-7 JUlmer et al.lll973ll . The source was not 
detected again till 1998 when a new outburst was detected 
by GINGA. During these observations coherent 66 s pulsa- 
tions were discovered revealing an X-ray pulsar with a com- 
plex X-ray spectru m including a possible 30 keV cyclotro n 
absorption feature fKov ama et al Jl99lllMihara et alll99lh . 
Cep X-4 has been associated with a Be star that lies within 
the ROSAT e rror b ox. A cyclotron line was detected by 
iMihara et alJ il99lf) . it corresponds to the magnetic field 
B — 2.3 ■ 10 12 (1 + z) G. Pulse fraction strongly depends on 
energy and is highly variable with time from nearly up 
to > 80% fsee IWilson. Finger fc Scott]|l999rJ) . The RXTE 
pulse fraction is decreasing with intensity. 

2206+543. (3U 2208+54, 4U 2206+54, 1H 2205+538, 1A 
2204+54, 3A 2206+543) The hard X-ray sou rce 4U 2206+54 
was first detected by the Uhuru satellite dGiacconi et alJ 
1972). The so urce is included in th e Ariel V catalogue as 
3A 2206+543 JWarwick et alJll98ll) . 4U 2206+54 has been 
detected by all satellites that have pointed at it and has 
never been observed to undergo an outburst. ISteiner et alJ 
( 1984) used the refined position from the HEAO-1 Scanning 
Modulation Collimator to identify the optical counterpart 
with the early-type star BD +53° 2790. From their photom- 
etry, they estimated that the counterpart was a B0 - 2e main 
sequence star, and there fore concluded that the system was 
a Be/X-ray binary. ICorbet. Remillard fc Peeld B2000T) have 
announced the detection of a 9.570 ± 0.004 d periodicity 
in the X-ray lightcurve. If this is the binary period, then 
it would be the shortest known for a Be/X-ray binary — 
unless the ~ 1.4 d periodicity in the optical lightcurve of 
RX J0050.7-7316 llCoe fc Oroszll200d) . Optical and ultravi- 
olet spectroscopy of the optical component BD +53° 2790 
show it to be a very peculiar object, displaying emission in 
H I, He I and He II lines and variability in th e intensity of 
many lines of metals llNegueruela fc Reigl200 J) . Strong wind 
troughs in the UV resonance lines suggest a large mass loss 
rate. These properties might indicate that the star displays 
at the same time the Of and Oe phenomena or even a hint 
of the possibility that it could be a spectroscopic binary 
consisti ng of two massive stars i n addition to the compact 
object iNegueruela fc ReidlioOlh . With all certainty there 
is an 09.5V star in the system which is probably a mild Of 
star, and which likely feeds the com pact object with its stel- 
lar wind (Neguerucla & Rcig 2001). Sec also recent data and 
discussion m ICorbet fc Peeld (2001). These authors confirm 
the orbital period of ~ 9.6 days. This value is surprisingly 
short if one takes into account long spin period of the neu- 
tron star (see fig. 2, where this system is definitely displaced 
from the normal tr end). Spin period was not detected in 
many observations. ICorbet fc Peeld i200 discuss several 
possibilities other than Be/X-ray interpretation including 
an accreting white dwarf. Nearly perfect alignment between 
magnetic and spin axis is also a possibility. The high-energy 
spectra show clear indications of the presence of an absorp- 
tion feature at 32 keV. This feature gives strong support 
to the existence of a cyclotron resonance scatteri ng feature, 
which implies a magnetic field of 3.6 ■ 10 12 G iBlav et alJ 
2005). A tentative detection of a cyclotron resonant feature 



8 N. V. Raguzova and S.B. Popov 



in abs orption was also earlier presented by iMasetti et al/l 
(2004). 

2214+589. (1H 2214+589) Detected by HEAOl 
dWood et alJ Il984h. This objec t is mentioned in 
iLiu. van Paradiis fc van den Heuvell d2000l) as a Be- 
candidate. However, it is not ment ioned in many l ists of 
Be/X-ray systems (for example in Ziolkowski 2002). Not 
much is known about this source. 

J2239.3+6116. (3A 2237+608, SAX J2239.3+6116, SAX 
J2239.2+6116, 3U 2233+59, 411 2238 +60) Discovered by 
BeppoSAX (see lin't Zand et al.ll2001aT) . SAX J2239.3+6116 
is an X-r ay transient which of ten recurs with a periodicity 
of 262 d din't Zand et al.ll2000l) . Because of the Be-star na- 
ture of the likely optical counterpart the periodicity may 
be identified with the orbital period of th e binary. Pulse 
fraction was determined from the graph in lin't Zand et all 
fcOOlal) as (/max - /min)/ (/max + /min) • It corresponds to the 
energy range ~ 1 - 10 keV. Lmax corresponds to the dis- 
tance 4.4 kpc and the h ighest flux 10~ 9 erg cm ~ 2 s -1 in the 
energy range 2-28 keV (lin't Zand et alJl2001al) . 

2.2 Sources in the LMC: comments to the table [21 

Ref erences to the table 2j 

(49) lNegueruela fc Codd2002ft: f 50) ISchmidtke et"aI1 dl99Sl) : 
f51) lEdge et alJ (1200431) : (52) iBurderi et alJ dl998l)~ 
J0501. 6-7034. (RX J0501.6-7034, 2E 0501.8-7038, IE 
0501.8-7036, HV 2289, CAL 9) This Einstein and 
ROS AT variable sourc e was identified with a Be st ar by 
ISchmidtke et alJ dl994l) . Later ISchmidtke et al.1 (Il99rj) iden- 
tified this star with HV 2289, a known variable with a large 
amplitude of variability. 

J0502. 9-6626. (RX J0502. 9-6626, CAL E) The X-ray 
source RX J0502. 9-6 626 was originally detected by the 
Einstein observatory dCowlev et alJ I1984T) at a flux of ~ 
3 ■ 10 36 erg s _1 . The source was detected three times with 
the ROSAT PSPC at luminosities ~ 10 35 - 10 36 erg s _1 and 
once with the HRI durin g a bright outburst at 4-10 37 erg s _1 
dSchmidtke et all (^95)). During the outburst, pulsations 
at 4.0635 s were detected. The identification of this source 
with the Be star [W63b] 564 = EQ 050246.6 - 66303 2.4 
dWoolevlll963T) was confirmed bv ISchmidtke et alJ dl994h . 
J0516. 0-6916. (RX J0516. 0-6916) The identification of this 
source with a Be-star is unclear. In several observations the 
source did not display any characteristics of Be behaviour, 
however, Schmidtke et al. (1999) classify it as a Be-star. 
J0520. 5-693. (RX J0520.5-6932) This X-ray source has 
been observed at a low X-ray luminosity (5 ■ 10 34 erg s _1 ) 
in early 90-s by ROSAT dSchmidtke et alJll994l) . The light 
curve of the optical counterpart exhibits significant mod- 
ulation with a per iod of 24.5 d, w hich is interpreted as 
the orbital period dCoe et alJl200lD . A spectral type 09V 
was propos e d for th e optical counterpart. In a recent paper 
lEdee et alJ d2004al) present new optical and IR data and 
archive BATSE data on the outburst. 

J0529. 8-6556. (RX J0529.8-6556, RX J0529. 7-6556) The 
transient X-ray source RX J0529. 8-6556 was de tected during 
one si ngle outburst as a 69.5-s X-ray pulsar bv lHaberl et alJ 
dl997l) . who identified it with a relatively bright blue star 
showing weak H a emission. 

053109-6609.2. (EXO 053109-6609.2, RX J0531. 2-6609, 
RX J0531. 2-6607, EXO 0531.1-6609) This source was dis- 



covered by EXO SAT during deep observ ations of the LMC 
X-4 region in 1983 dPakull et al.lll985l) . It was detected 
again in 1985 by the SL2 XRT experiment. The lack of 
detection in EXO SAT observations made between these 
dates demonstrates the transient nature of the source. 
The companion is optically id e ntified with a Be star 
dHaberl. Dennerl fc Pietschlll995h . iBurderi et all dl998l) re- 
ported a timing analysis of the Be transient X-ray binary 
EXO 053109-6609.2 in outburst observed with BeppoSAX. 
The pulsed fraction is nearly constant in the whole energy 
range. The source shows pulsations from 0.1 up to 60 keV. 
In the MECS (Medium Energy Concentrator Spectrometer) 
pulse profile in the 1.8-10.5 keV band the pulsed fraction is 
0.54 ± 0.05. In the LECS (Low Energy Concentrator Spec- 
trometer) pulse profile (the 0.1-1.8 keV band), the main 
pulse is still evident, while the interpulse is more broad- 
ened, and pulsed fraction is 0.78 + 0.28. The PDS (Phoswich 
Detection System) pulse profile (15-60 keV energy band) 
still shows a double-peaked structure (pulsed fraction is 
0.64 ± 0.16) in phase with the previous ones. Although the 
statistics is poor, t he pulsed fraction d oes not seem to de- 
crease with energy dBurderi et alJ ll998). 
J0531. 5-6518. (RX J0531. 5-6518) This source was 

detected with t he ROSAT PSPC in June 1990 

dHaberl fc Pietschl 1999). The source is probably vari- 
able, since other pointings failed to detect it. The optical 
counterpart is probably a Be star coming back from an 
extended disk-less phase dNeeueruela fc Codl2002l) . 
J0535. 0-6700. (RX J0535. 0-6700) This source was ob- 
served by t he ROSAT PSPC at a luminosity ~ 3 ■ 
10 erg s" 1 dHaberl fc Pietscblll999l) . Its positional coinci- 
de nce with an optically variable star in the LMC (RGC28 
in Rei d. Glass fc Catchpolelll988T) is very good. RGC28 is 
an early-type Be sta r and likely it is the optic al counterpart 
to RX J0535.0-6700 dNeeueruela fc Coell2002D . The star dis- 
plays periodic variability in its I-ban d lightcurve at 241 d, 
which lReid. Glass fc Catchpold dl988|) originally beli e ved to 
be the period of a Mira variable. lHaberl fc Pietschl dl999l) 
suggested that this variability can be related to the orbital 
period. 

0535-668. (RX J0535. 6-6651, 1A 0538-66, 1A 0535-66) This 
source was discovered by the Ariel 5 satellite in June 1977, 
during outburst in which th e flux peaked at ~ 9- 10 38 erg s _1 
dWhite fc Carpentedll97sh . When active, 1A 0535-66 dis- 
plays very bright short X-ray outbursts separated by 16.6 
days, which is believed to be the orbital period. The op- 
tical counterpart experiences drastic changes in the spec- 
trum, with the appearance of strong P-Cygni-like emission 
lines, and brightenin g by more than 2 mag in the V band 
dCharles et alJll983l) . The Be star has a V magnitude of 
~ 14.8 during the X-ray quiescent periods. The magni- 
tude reaches a peak of 12.5 mag during the X-ray out- 
bursts. Detection of a 69-ms pulsation in the X- ray signal 
has been reported only once iskinner et alj fl982). Further 
X-ray observations of outbursts were made bv Tsklrmer et alJ 
(1980) using the HE AO 1 satellite. The X-ray outbursts 
were found to last up to at least 14 days or to be as 
short as a few hour s. 1A 0535-66 in its largest outbursts 
dSkinner et alJ | l980l) has luminosity around 10 39 ergs - 1 . 
ROS AT dMavromatakis fc Haberll993l) and ASCA observa- 
tions dCorbet et al.lll995l) have revealed low-level outbursts 
with luminosities of 4 ■ 10 37 erg s _1 and 2 • 10 37 erg s _1 in 
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Table 2. Bc/X-Ray Binaries and candidates in the LMC 

Name Spec. my fspim s forb> d e L maI , Pulse 

type erg s — 1 frac, % 



J0501.6-7034 


BO Ve [49] 


14.36 [49] 






7 


10 34 


[49] 


J0502.9-6626 


BO Ve [49] 


14.42 [49] 


4.1 [49] 




4 


10 37 


[49] 


J0516.0-6916 


Bl V [49] 
Be [50] 


15.0 [10] 






5 


10 35 


[10] 


J0520.5-6932 


09 Ve [49] 


14.4 [10] 




24.4 [51] 


8 


10 38 


[51] 


J0529.8-6556 


B0.5 Ve [49] 


14.81 


69.5 [49] 




2 


10 36 


[49] 


053109-6609.2 


B0.7 Ve [49] 




13.7 [49] 


24.5 [49] 


1 


10 37 


[49] 


J0531. 5-6518 


B2 Ve [49] 


16.02 [49] 






3 


10 35 


[49] 


J0535.0-6700 


BO Ve [49] 


14.87 [49] 






3 


10 35 


[49] 


0535-668 


B0.5 Hie [49] 


12.3-14.9 [10] 


0.068 [10] 


16.7 [10] > 0.5 [1] 


1 


10 39 


[49] 


0544-665 


BO Ve [49] 


15.55 [49] 






1 


10 37 


[49] 


0544.1-710 


B0 Ve [49] 


15.25 [49] 


96.08 [49] 




2 


10 36 


[49] 



54-78 [52] 



the two ROSAT observations and ~ 5.5 



10 36 erg s" 



in the 



ASCA observation. Due to the low count rate and sampling 
frequency it was not possible to determine whether the 69 
ms pulsations were present in the data. The ratio o f L max to 
Lmi n in soft X-rays is > 1000. lAlcock et all d200ll) reported 
the discovery of 421 day periodicity. 

0544-665. (H 0544-665, H 0544-66) This source was dis- 
covere d with the HEAO-1 scanning m odulation collima- 
tor bv lJohnston. Bradt fc Doxcevl dl979l) . The brightest ob- 
ject within the X-r ay error circle was foun d to be a vari- 
able B0-1 V star llvan der Klis et all Il983l) but no emis- 
sion lines have been observed in it s spec trum to identify 
it as a Be star. Ivan der Klis et all il983T> published pho- 
tometry which showed a negative correlation between op- 
tical magnitudes and color indices, typical of Be stars whose 
variability is due to va r iation s in the circumstellar disc. 
IStevens. Coe fc Bucklevl dl999l) suggested that the object 
may be a Be star in the state of low activity. 
J0544. 1-710. (RX J0544. 1-7100, AX J0544. 1-7100, AX 
J0548-704, 1WGA J0544. 1-7100, 1SAX J0544. 1-7100) This 
source is a transient X-ray pulsar (P = 96 s) with hard 
X-ray spectrum observed by Bep poSAX llCusumano et alJ 
1998) and by ROSAT in the LMC dHaberl fc Pietscblll999l) 
T he observat i ons o f the optical counterpart were presented 
bv lCoe et alJ d200ll) . who found it to display large variability 
in the J-band lightcurve and H a in emission. An approxi- 
mate spectral type of B0 Ve was proposed. 



2.3 Sources in the SMC: comments to the table 151 
andgj 

We often refer to the well known "A New Catalogue of H a 
Emission Line Sta rs and Small Nebulae in the Sma ll Mag- 
ellanic Cloud" bv iMevssonnier fc Azzopardil dl993l) : below 
we use an abbreviation MA93 for this catalogue in the com- 
ments for particular objects. 

References for th e table s 3 and 4: 

(53) ICoe et alJ d2004l): (5 4) lHaberl fc Pietschl (120041): (55) 
iMaiid. Lamb fc Macombl (12004^1: (56 ) lYokogawa et alJ 



d2003l): (57) 



Yokogawa^^alJ 



Schmidtke et alJ 




Covamal Tl998al): (58) 
Ueno et al fcOOOal): (60 ) 



lUeno et all feoOOtj) : 



Coe^^dJ 



Edgc^^d 



(2002 
<2004t 
(2002 



_ _ 1 (67) lYokogawa et al 

Lavcock et alJ <2004) : 



(62) 
(64) 

(66) lLamb et al 
(68) 

(70) iLi. Jernigan fc Clarkl 
120011) : (721 lLavcock et alJ 

l2001bl: (74) lLavcock etall 
|2003al) : (76) ICorbet et alJ 
ll998l): (78) iMurdin. Morton 

lLochner et_aL[ 



(63) |Lmanish^^^ 
(6 5) ICorbet et al 




llsraeTe^ ^ 

(71 ) [ Covino et al 



1999 
20Q. 
2000c 
19951): 



Yokogawa et al 
(75) ICorbet et al 



(81) lYokogawa et al J (boOOdl) . 
I2OOOI) : (83) ISasaki. Pietch fc Hab 



[ Edge fc Coel <l2003l): (85) ISchmidtke et alJ 
Kohno, Yokogawa fc Kovamal l200(f> : (8 7) iMacomb et al 
|2003 [l : (88) ICorbet et alJ d2003bl): (89) iHuehes fc Smith 
11991): r90) |Sorial dl99d): (91) IMacomb et alJ dl99d): (92) 
[Corbet et al] (93) ICorbet et alJ <2003rJ): (94) 

lEdee. Coe fc Galachd d2005al): (95) lEdge. Coe fc Galachj 
J2005bl): (96) ISchmidtke fc Cowlel <|2004l) : (97) 
lHaberl fc Pietschl (|2005l ) 

J0032. 9-7 348. (RX J0032.9-7348) T his source was dis- 
covered by iKahabka fc Pietchl (|l99r1) in ROSAT pointed 
observations made in 1 992 D ecember and 1993 April. 
IStevens. Coe fc Bucklevl (Il999l) identified two Be stars 
within PSPC error circle of RX J0032.9-7348. 
J0045. 6-7313. (RX J0045. 6-7313) This source was de- 
tected once in the 0.9-2.0 keV band of the ROSAT PSPC. 
An emissio n-line object in the erro r circle suggests a Be/X- 
ray binary dHaberl fc Sasakill2000l) . 

J0047.3-7312. (RX J0047.3-7312, 2E 0045.6-7328, 
XMMU J004723 . 7-7312 26, SXP 264, AX J0047.3-7312?) 
lHaberl fc Sasaki d2000t) proposed RX J0047.3-7312 as a 
Be/X-ray binary candidate because this source exhibits 
a flux variation with a factor of 9 and has an emission- 
line object 172 in MA93 as a counterpart. A probable 
binary period of 48.8 ± 0.6 days has been detected in 
observations of the opt i cal cou nterpart to this X-ray source 
(Edg e. Coe fc Galachj l2005al) . The relationship between 
this orbital period and the pulse period of 264 s is within 
the n ormal variance found in the Corbet diagram dCorbed 
119841) . 

J0048. 2-7309. (AX J0048.2-7309) AX J0048. 2-7309 was 
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Table 3. Be/X-Ray Binaries and candidates in the SMC (beginning) 



Name 


Spec. 




^spiri) s 


-Porb, d 


^max i 


Pulse 




type 








erg s _1 


frac, % 


JUUoz.y- f o4o 


Joe 








1 q 1 a37 rpri 
l.O - 1U |_0j 




Tnri/i c ft 791 9 
JUU40.0- / Olo 


Joe 








101 n35 rcri 

l.Z ■ 1U |_0J 




70047 3 731 9 

JUU4: I . O- (OIZ 


Be 7 


it; cc. rcLQl 
10. OO [OOJ 


Oft 3 \r\A] 
ZUO [O'iJ 


AQ Q IQA] 

4:o.o [y^j 


1.0 ■ 1U ["^J 


A7 X^l 

1 / ['-'OJ 


JUU40.Z- i ouy 


JoC I 








O.Z • 1U [OOJ 




TflflzlS ^ 7309 


T3p? 
joe : 








30.1 fj35 X/ii 

o.u ■ 1U ["^1 




700AQ 79Q 


joe 


1 « Q9 r^i 

iD.yz [oj 


7/1 ft7 rc,7l 
(4.0/ [0 ( J 


33 3 TQftl 

00.0 [yoj 


7 c 1 o^6 [col 

/ .0 ■ iu L'JoJ 


70 X°.l 
/ U [OOJ 


TOOzlQ 9 731 1 

juu4:y .z- ion 


73o? 

joe ; 








1 0^5 [c /il 

z.u ■ iu [o^tj 




TOOzlQ 739 


T3pV 
joe : 




Q 1 39fl IXQl 


qi ^ r^nl 

yi.o [ouj 






TnflzlQ ^ 7331 


joe : 








c 1 . 1 0^5 [eel 
0.1 ■ IU [""J 




Tflfi/IQ 7 7303 
JUU4y . (- ( oZo 


73c 

Joe 


1 K OO T^3l 
10. ZZ [0o\ 


7c; ^ x. Tfti 1 
(00.0 [01J 


30/1 IX3l 

oy4 [Ooj 


7 7 1 f|35 \KA~\ 
t . t ■ IU [04J 




Ton^n 7 731 (\ 


T30 T3fl ^ Vn Tfi9l 
jou-jou.o ve [uzj 


1 ^ A Tfi9l 


393 1 Tfi3l 
OZO.l [OOJ 




101 ri36 rci 

1.0 ' IU [OJ 


A1 TfiAl 

4: 1 [04:J 


\LJ£J _1_ UL. J 














700^0 7 7330 
JUUOU. i - i OOZ 


73o? 

joe ; 








OA 1 034 [cl 
Z.4: ■ IU [OJ 




Tnn^n o 731 n 
JUUOU. y- ioIU 


73c? 
Joe ; 








/i k 1 n35 rc/ii 
4.0 ■ IU [04J 




Tnn^i 700 
JUUOl- ( ZZ 


73c 

Joe 


10JJD [0o\ 


Ol 1 1 1X1 

y1.11 [Oj 


Qfi /I IX3l 

00.4 [Ooj 


O Q 1 f|37 [cl 

z.y • iu [oj 




JUUol. o- / zoU 


73 c? 

Joe : 








Q ft 1 a34 [rr /I] 
O.O ■ IU [04J 




700^1 797 
JUUOl- l Z ( 






0Q3 TftXl 

zyo [ooj 




1 7 1 o37 [ficl 
1 . / ■ IU ["'-'J 




700^0 739 
JUUOU- i OZ ^l 






1 ft ft [ftftl 
10.0 [OOJ 


1 SQ TftSl 

ioy [ooj 


3 7 1 036 [ftftl 
O.i ■ IU [OOJ 




Tnne:n 790 Jio 
JUUoU- / oZ t^z 
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2.6 ■ 10 34 [83] 




J0101. 0-7206 


Be 


15.72 [53] 


304.49 [87] 




1.3 ■ 10 36 [5] 




J0101. 3-7211 


Be 


15.49 [53] 


455 [54] 




7.3 ■ 10 35 [13] 




J0101.6-7204 


Be? 








3.8 ■ 10 35 [5] 




J0101.8-7223 


Be? 








2.2 ■ 10 35 [5] 




J0103-728 






6.85 [54] 




3.8 ■ 10 37 [88] 




J0103-722 


09-B1 Ill-Ve [10] 


14.80 [5] 


345.2 [5] 




1.5 ■ 10 36 [5] 




J0103.6-7201 


05 Ve [97] 


14.6 [97] 


1323 [97] 




6.4 ■ 10 36 [97] 
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Be? 
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J0105-722 


Be? 


15.63 [53] 


3.343 [5] 
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J0105.9-7203 


Be? 








6.5 ■ 10 34 [5] 




J0106. 2-7205 


B2-5 III-Vc [10] 


16.7 [10] 






5 - 10 34 [89] 
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Table 4. Be/X-Ray Binaries and candidates in the SMC (continue) 



Name Spec. my- ^spim s -Forbi d I/max Pulse 

type erg s _1 frac, % 



J0107.1-7235 Be? 2.3 ■ 10 34 [5] 

0107-750 Be 17 [10] 4.3 ■ 10 35 [56] 

J0111. 2-7317 B0.5-BlVe [18] 15.52 [53] 31.03 [5] 2.0 ■ 10 38 [5] 45 [71] 

J0117.6-7330 B0.5 Hie [90] 14.18 [53] 22.07 [5] 1.2 ■ 10 38 [5] 11.3 [91] 

J0119.6-7330 Be? 1.5 ■ 10 34 [5] 

J0119-731 Be? 2.165 [54] 6.3 ■ 10 36 [92] 

SXP46.4 46.4 [54] 

SXP89.0 89 [54] 

XTE SMC144s 144.1 [54] 61.2 [93] 

SXP165 164.7 [54] 



detected in two ASCA observations and shows a hard 
spectrum and a flux variability with a factor of ~ 5 
iYokogawa et al.ll2003l) . An emission-line object, No. 215 in 
MA93, was found in the error circle of AX J0048.2-7309. 
Data suggest that this source is a Be/X-ray binary. 
J0048. 5-7302. (RX J0048.5-7302, XMMU J004834.5- 
730230) The emission-line object 238 in MA93 is the bright- 
est optical object in t he error circle of RX J0048. 5-7302 
jHaberl fc Sasakill2000l). A Be/X -ray b inary interpretation 
is suggested bv lHaberl fc Sasaki (l2000l) . 
J0049-729. (AX J0049-729, AX J0049-728, RX J0049.0- 
7250, RX J0049.1-7250, XTE J0049-729) This source 
was discovered with R OSAT (iKahabka fe Pietchl Il996h 
in pointed observations. lYokogawa fc Kovamal lll998al) re- 
ported X-ray pulsations in ASCA data of this source. The X- 
ray flux in the band 0.7-10 keV w as 1.2 ■ 10~ n erg cm~ 2 s -1 , 
with sinusoidal pulse modulation. Ka habka fc Pietchl jl998l) 
suggested th e highly variable source RX J0 049. 1-7250 as a 
counterpart. IStevens. Coe fc Bucklevl lll999l) identified two 
Be stars, one only 3" from the X-ray position and one jus t 
outside the error circle given by [Kahabka fc Pietchl £l996). 
lYokogawa et al.l lll999l) reported on the results of two ASCA 
observations of this X-ray source. The pulse fraction was 
~ 70% indepen dent of the X-ray energy. Usi ng MACHO and 
OGLE-II data, ISchmidtke fc Cowlevl (120041) found a strong 
periodicity at P = 33.3 days, which is likely the orbital pe- 
riod, in good agreement with the re lation between orbital 
and pulse periods first recognized bv lCorbetJ Jl984h . 
J0049. 2-7311. (RX J0049.2-7311, XMMU J004913.8- 
731136) The posit ion of H a bright object coincides with 
this X-ray source. ICoe et all (I2004T) proposed this object 
as a more likely counterpart to the ASCA SXP9.13 pulsar. 
However, other authors have proposed RX J004 9.4-7310, as 
the correct identification for S XP9.13 pulsar dFilipovic et alJ 
l2000l: ISchmidtke et aljl2004al) . 

J0049-732. (AX J0049-732, RX J0049.4-7310) 
This source was discovered as an X-ray pulsar by 
llmanishi. Yokogawa fc Kovamal fl998) with ASCA. The 
X-ray flux at 2-10 keV was about 8 ■ 10~ 13 erg cm~ 2 s _1 . A 
more likely scenario for AX J0049-732 is either a Be/X-ray 
binary or an anomalous X-ray pulsar. Direct information 
to distinguish these two possibilities can be obtained 
by measuring the pulse period derivative and its orbital 
modulation. Two sources, No. 427 and No. 430, in the 



ROSAT PSPC catalogue of lHaberl etafl (1200(f) are possible 
counte rparts of AX J0049-732. iFilipovic. Pietsch fc Haberll 
( 2000) searched for optical counterparts of these ROSAT 
sources, and found an emission line object, possibly a 
Be star, at the position of source No. 427, but found 
no counterpart for source No. 430. Hence, they suggest 
that source No. 427 is more likely to be a counterpart of 
AX J0049-732. However, the angular separation of these 
sources of 1/ 43 is significantly la rger than the ASCA error 
radius. And lUeno et alJ | |2000a|) propose that No. 430 is 
a more likely counterpart. Sch midtke et a l] (|2004a) found 
an orbital period of 91.5 days for RX J0049.4-7310 in the 
MACHO data. 

J0049. 5-7331. (RX J0049.5-7331, AX J0049. 5-7330) This 
source is most likely identified with t he emission-line object 
302 in MA93 jHaberl fc Sasakill2000l) . 

J0049. 7-7323. (AX J0049.4-7323, AX J0049.5-7323, RX 
J0049.7-7323) This X-ray source has been detected 5 
times to date, 3 tim es by the ASCA observatory 
jYokogawa et al.1 l2000bl) and 2 t imes by th e RossiX TE 
spacecraft llLavcock et alJ 120041) . lUeno et all <l2000bl) re- 
ported an ASCA observation which revealed coherent pul- 
sations of period 755.5 ± 0.6 s from a new source in the 
Small Magellanic Cloud. The spectrum was characterized 
by a flat power-law function with photon index 0.7 and 
X-ray flux 1.1 ■ 10~ 12 erg cm" 2 s _1 (0.7-10 keV). They 
noted that the possible Be/X-ray binary RX J0049.7-7323 
jHaberl fc Sasakill2000l) was located within the ASCA error 
region. lE^g^^^Coel ~ (l2003T) reported on the spectroscopic 
and photometric analysis of possible optical counterparts to 
AX J0049.4-7323. They detected strong H a emission from 
the optical source identified with RX J0049.7-7323 within er- 
ror circle for AX J0049.4-7323 and concluded that these are 
one and the same object. They noted that the profile of the 
curve exhibits a distinct double peak. This is consistent with 
Doppler effects which would be expected from a circumstel- 
lar disc viewed in the plane of rotation. There is also definite 
V/R asymmetry between the peaks. It is a compelling ev- 
idence for the presence of a Be star. ICowlev fc Schmidtke! 
( 2003) analyzed the long term light curve of the optical 
counterpart obtained from the MACHO date base. They 
showed that the optical object exhibited outbursts every 
394 d which they proposed to be the orbital period of the 
system. They also showed the presence of a quasi-periodic 
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modulation with a period ~ lid which they associated with 
the rotation of the Be star disk. The phase of two RXTE 
detections is exactly syncronised with t he ephemeris derived 
from the optical outbursts. Therefore, as lCoe fe E dge (2004) 
concluded, the period of 394 d can represent the binary pe- 
riod of a system with X-ray outbursts syncronised with the 
periastron passage of the neutron star. 
J0050. 7-7316. (DZ Tuc, AX J0051-732, RX J0050.6-7315, 
RX J0050.7-7316, AX J0051-733, RX J0050.8-7316) This X- 
ray source was detected in Einstein IPC, ROSAT PSPC and 
HRI archival data and 18 year history shows fl ux variations 
by at least a factor of 10 ilmanishi et al.lll 999f) . The source 
was rep orted as a 323 s pu ls ar by lYokogawa fe Kovama 
lW98b|) and llmanishi et al.l il999f l. Subsequently Icook 
( 1998) identified a 0.7 d optically variable object within the 
ASCA X-ray error circle. Long term optical data from over 
7 years revealed both a 1.4d modulation and an unusuall y 
rapid change in this possible binary period llCoe et al .120021) . 
The system was discussed i n the context of bein g a normal 
high mass X-ray binary by ICoe fe Orosd i2000l) who pre- 
sented some early OGLE data on the object identified by 
ICookl il998f) and modeled the system parameters. Coe & 
Orosz identified several problems with understanding this 
system, primarily that if it was a binary then its true pe- 
riod would be 1.4 d and it would be an extremely compact 
system. In addition, the combination of the pulse period 
and such a bina ry period vio l ates the Corbet relationship 
for such systems llCorbetll986ft . lRagu zova fe Lipunovl jl998tl 
calculated the critical orbital period for the existence of a 
Be+X-ray pulsar binary, which is ~ 10 — 20 d. They pro- 
posed an explanation for the lack of Be stars with accreting 
neutron star as companions with orbital periods less than 
10 days a s caused by synch ronization of Be star during its 
evolution. ICoe et all i2002f) reported on extensive new data 
sets from both OGLE and MACHO, as well as on detailed 
photometric study of the field. Their results reveal many 
complex observational features that are hard to explain in 
the traditional Be/X-ray binary model. 
J0050. 7-7332. (RX J0050.7-7332) This source was only 
once detected by the ROSAT PSPC. The emission-line ob- 
ject in the error circle su ggests a Be/X-ray binary identifi- 
cation jHaberl fc Sasakill2000f) . 

J0050. 9-7310. (RX J0050. 9-7310, RX J0050. 8-7310, 
XMMU J005057.6-731007) This source is most likely iden- 
tified with the emis sion-line object 414 in M A93, suggesting 
a Be/X-ray binary jHaberl fc Sasakill2000h . 
J0051-722. (AX J0051-722, RX J0051.3-7216) This source 
was at firs t detected as a 91 .12 s pulsar in RXTE ob- 
servations llCorbet et alJ 119971) . Although it was initially 
confused with the nearby 46 s pulsar 1WGA J0053.8 -7226 
jBucklev et alJll997l) . IStevens. Coe fc Bucklevl <1999h esti- 
mated the magnitude of the optical component (Be star) as 
V ~ 15 from Digitized Sky Survey images. The spacing of 
flares observed from A X J0051-722 sugge s ts an orbital pe- 
riod of about 120 days lllsrael et alJll998T ). ISchmidtke et alJ 
(2004a) found an optical period of 88.25 days using MACHO 
data. 

J0051. 3-7250. (RX J0051.3-7250) Two close emission-line 
objects are found near this source, suggesting RX J0051.3- 

7250 as Be/X-ray binary, 

J0051-727. (XTE J0051-727) rCorbet et all J2004D have de- 
tected this new transient X-ray pulsar in the direction of 



the SMC with the RXTE Proportional Counter Array. The 
object showed the 1.6 — 1.7 mCrab flux in the 2-10 keV band. 
J0050-73 2#l. (XTE J0050 -732#l) This source was dis- 
covered bv lLamb et al.l (I2002T) from archival data of RXTE. 
J0050-732#2 . (XTE J0050 -732#2) This source was dis- 
covered bv lLamb et all (1200211 from archival data of RXTE. 
J0051. 8-7310. (2E 0050.2-7326, RX J0051. 8-7310, AX 
J0051.6-7311, RX J0051.9-7311, XMMU J005152 2-73 1033) 
This X-ray source was detected bv lCowlev et al.| <ll997h dur- 
ing ROSAT HRI observatio ns of Einstein IPC sourc e 25 and 
identified with a Be star bv lSchmidtke et al] il999l) . 
J0051. 8-7231. (2E 0050.1-7247, RX J0051.8-7231, IE 
0050.1-7247, 1WGA J0051.8-7231) 2E 0050.1-7247 was dis- 
covered in Einstein observations. The X-ray luminosity, 
time v ariability and hard spectrum led iKahabka fc Pietchl 
Jl996l) to suggest a Be/X -ray binary nature for the source. 
Ilsrael et al] lll995l) discovered 8.9 s X-ray pulsations in 2E 
0050.1-7247 during a systematic search for periodic signals 
in a sample of ROSAT PSPC light curves. The signal had 
a nearly sinusoidal shape with a 25-percent pulsed fraction. 
The source was detected several times between 1979 and 
1993 at luminosity levels ranging from 5 • 10 34 erg s" 1 up to 
1.4 ■ 10 36 erg s" 1 with both the Einstein IPC and ROSAT 
PSPC. The X-ray energy spectrum is consistent with a 
power-law sp ectrum that steep ens as the source luminos- 
ity decreases. Ilsrael et al] il997f) revealed a pronounced H a 
activity from at least two B stars in the X-ray error cir- 
cles. These results strongly suggest that the X- ray pulsar 
2E 00 50.1-7247 is in a Be-type massive binary. ICoe et al] 
(2004) have proposed an orbital period of 185 ±4 days from 

the red light data. 

WW 26. (WW 26) lHaberl fc Sasaki fcOOd) suggested a 
Be/X-ray binary nature for this object. They have found 
two emission-line objects 521 and 487 from MA93 near this 
source. 

0050-727. (SMC X-3, H 0050-727, 2S 0050-727, 3A 0049- 
726, 1H 0054-729, H 0048-731, 1XRS 00 5 03-72 7) SMC X- 
3 was detected by ILL Jernigan fc Clarkl (Il977f) with SAS 
3. This long-known X-ray source was not detected by the 
ROSAT PSPC. But it is included in the HRI catalogue. 
iMarshall. Lochner fc Takeshimal <|l997fl reported the detec- 
tion with the RXTE PCA of an outburst from the X-ray 
transient SMC X-3 and the discovery of a period of 92 ± 1.5 
s with a complex pulse profile. The Be star counterpart cor- 
responds to object 531 in MA93. 

J0052. 1-7319. (IE 0050.3-7335, 2E 0050.4-7335, RX 
J0052. 1-73 19) The X-ray trans ient RX J0052. 1-7319 was dis- 
covered bv lLamb et al] (|l999) with the analysis of ROSAT 
H RI and BATSE data. The object showed a period of 15.3 
s ]Kahabkalll999al: lKahabkalll999bl) a nd a flux in the 0.1-2 
keV band of 2.6 • 10" 11 erg cm^s" 1 . ICovino et all (1200 ll) 
reported on the discovery and confirmation of the optical 
counterpart of this transient X-ray pulsar. They found a 
V = 14.6 09.5IIIe star (a classification as a BOVe star is 
also possible since the luminosity class depends on the un- 
certainty on the adopted reddening). 

J0052-725. (XTE J0052-725) T his X-ray pulsar wa s origi- 
nally detected by RXTE in 2002 dCorbet et al]l2002l) . Tim- 
ing analysis revealed a period of 82.46 ± 0.18 s at a confi- 
dence level of > 99%. The lower energy band (0.3-2.5 keV) 
contained about 60% of the photons but had a pulsed frac- 
tion of only 28% ± 2% as compared to 42% ± 3% in the 
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higher energy band (2.5-10 keV). This source has been iden- 
tified with the optical counterpar t MACS J0052-726#004 
jTucholke. de Boer fc Seit terl ll99fift . 

JQQ52-723. (XT E J0052-723) 

ICorbet. Marshall fc Markwardtl (j200ll) discovered this 
transient X-ray pulsar in the direction of the Small Magel- 
lanic Cloud from RXTE PCA observations made on 2000 
December 27 and 2001 January 5. Pulsations were seen 
with a period of 4.782 ± 0.001 s and with a double-peaked 
pulse profile. Spectro scopy of selected optical candidates 
llLavcock et alJ 120031) has identified the probable coun- 
terpart which is a BOV-BlVe SMC member exhibiting a 
strong, double peaked H a emission line. 
0051.1-7304. (2E 0051.1-7304, AzV 138) This source 
is liste d as entry 31 in the Einstein IPC cata- 
logue JWang fe Wul Il992ft. The Be star AzV 138 
(iGarmanv fc Humphrevslll985l) was proposed as an optical 
counterpart for 2E 0051.1-7304. 2E 0051.1-7304 was not de- 
tected in ROSAT observations. 

J0052. 9-7158. (2E 0051.1-7214, RX J0052. 9-7158, XTE 
J0054-720, AX J0052. 9-7157) This s ource was detected as 
an X-ray transient bv lCowlev et alJ J1997T) during ROSAT 
HRI observations of Einstein IPC source 32. The strong 
variability and the hard X-ray spectrum imply a Be/X- 
ray tran sient consistent with t he suggested Be star coun- 
terpart iSchmidtke et al.l ll999l . The X-ray source was de- 
tected by ROSAT and is located near the edge of the error 
circle of XTE J0054-720. The transient pulsar XTE J0054- 
720 with spin period ~ 169 s was dis c overed with RXTE 
llLochner et alfll998h . lYokoeawa et alJ i2003f) detected co- 
herent pulsations with 167.8 s period from AX J0052.9- 
7157 and determined its position accurately. They found 
that AX J0052. 9-7157 is located within the error circle of 
XTE J0054-720 and has a variable Be/X-ray binary, RX 
J0052. 9-7158, as a counterpart. From the nearly equal pulse 
period and the positional coincidence, they concluded that 
the ASCA, ROSAT, and RXTE sources are identical. The 
pulsed fraction, defined as (pulsed flux) /(total flux) withou t 
background, is 44% in 2.0-7.0 keV jYokogawa et al.ll2001bl) . 
J005323. 8-722715. (CXOU J005323. 8- 722715, RX 
J0053.5-7227) A precise ROSAT HRI position coincident 
with the emission-line star 667 in MA93 (it is the brightest 
object in the error circle) makes RX J005 3. 4-7227 a likely 
Be/X-ray binary iHaberl fc Sasaki [2000) . The position 
of this pulsar is coincident also with MACHO object 
207.16202.50. The latter shows an evidence of a period of 
125 ± 1.5 days. This period would be consistent wit h that 
predicted from the Corbet diagram JCorbed Il986h for a 
138s Be/X-ray pulsar. 

XTE SMC 95. The source has been revealed during RXTE 
observations of the Small Magellanic Cloud. The pulsar was 
detected in three Proportio nal Counter Array ( PCA) obser- 
vations during an outburst llLavcock et all2002r) . The source 
is proposed to be a Be/neutron star system on the basis of 
its pulsations, transient nature and characteristically hard 
X-ray spectrum. The 2-10 keV X-ray luminosity implied by 
observations is > 2 • 10 37 erg s _1 . 

J0055-727. (XTE J0 055-727) This sourc e was detected 
with the RXTE PCA JCorbet et al.ll2003aT) . Regular moni- 
toring of the Small Magellanic Cloud with the RXTE PCA 
has revealed a periodi city of 34.8 days in the pulsed flux 
from this X-ray pulsar dCorbet et aljl20o3) . The regular na- 



ture of outbursts strongly suggests that they show the or- 
bital period of this system. The combination of pulse and 
orbital periods is consistent with X TE J0055-727 being a 
Be star system. ICorbet et alJ <l2003af) noted the presence of 
the emission line objects AzV164 and 829 in MA93 close to 
the center of the error box of this source. 
J0053. 8-7226. (RX J0053.9-7226, 1WGA J0053. 9-7226, 
IE 0052.1-7242, 2E 0052.1-7242, RX J0053.8-7226, 1WGA 
J0053.8-7226, XTE J0053-724) This object was serendipi- 
tously discovered as an X-ray source in the SMC in the 
ROSAT PSPC archive and also was observed by the Einstein 
IPC. Its X-ray properties, namely the hard X-ray spectrum, 
flux variability and column density indicate a hard, transient 
sourc e with a luminosity of 3.8 ■ 10 35 erg s _1 llBucklev et alJ 
1200 if) . XTE and ASCA observations have confirmed the 
source to be an X- ray pulsar, with a 4 6 s spin period. Op- 
tical observations (Buc kley et alJl200lTl revealed two possi- 
ble counterparts to this source. Both exhibit strong H a and 
weaker Hp emission. Optical colors indicate that both ob- 
jects are Be stars. The transient X-ray system XTE J0053- 
724 was also detected in one observation by RXTE. Pul- 
sations of 4 6.6 ±0.1 s we r e observed with a pulse fraction 
about 25% iLochnerlll99gf ) . lLochnerl ( 1998) suggested a pos- 
sible orbital period of this Be/X-ray system about 139 days 
which is determined from the periodicity of X-ray outbursts. 
0053-739. (SMC X-2, 3A 0042-738, H 0052-739, 2S 0052- 
739, H 0053-739, RX J0054.5-7340) SMC X-2 was one 
of the firs t three X-ray sou rces which were discovered in 
the SMC dClark et al]ll97Sl). It was also detec ted in the 
HEAO 1 A-2 experiment (iMarshall et alJ ll979T > . but not 
in the Einstein IPC survey JSeward fc Mitchell! Il98 if) . In 
ROSAT ob servations this transient source was detected 
only once ijKahabka fc Pietcbl I1996T) . It is thought to be 
a Be/X-ray binary, since a Be star was found as its 
optical counterpart llMurdin. Morton fc Thomas! Il979l) . In 
early 2000, the RXTE All-Sky Monit or detected an out - 
burst at the position of SMC X-2 JCorbet et alJ 1200 ll) 
and a pulse period of 2.374 ± 0.007 s was determined 
JCorbet fc MarshalfeOOd : iTorii et alteOOOT) . The source was 
in low luminosity state during the X MM-Newton obser- 
vation iSasaki. Pietch fc HaberJ |2003j). In order to esti- 
mate the flux upper limit ISasaki^Pietch fc Haberll (12003}) 
used spectral parameters derived bv lYokoga^^tHflT(l2001ar) 
from the ASCA spectrum during the outburst. They ob- 
tained an upper limit for the un-absorbed flux of 1.5 • 
10~ 14 erg cm~ 2 s -1 , corresponding to L x = 6.5 • 10 33 erg s -1 
(0.3 - 10.0 keV). 

J0054. 5-7228. fRX J0054.5- 72281 lHaberl fc Sasaki (120001) 
have found six emission-line objects from MA93 as possi- 
ble counterparts to this X-ray source. It is therefore a likely 
Be/X-ray binary but the optical counterpart remains am- 
biguous. 

J0054. 8-7244. (AX J0054.8-7244, RX J0054.9-7245, 
XMMU J005455.4-724512, CXOU J005455.6-724510, SXP 
504) Small ROSAT error box of this source contains an 
emission-line star (809 in MA93) with typical Be star char- 
acteristics, it is the brightest object in the area of local- 
ization. A factor of five X-ray flux variability strengthens 
the identification as Be/X-ray binary. A probable binary 
period of 268 days has been detecte d in the optical coun- 
terpart dEdge. Coe fc GalachdEoOSbT) . The relationship be- 
tween this orbital period and the pulse period of 504s is 
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within the no rmal variance found in the Corbet diagram 
JCorbetlll98l) . 

J0054.9-7226. (2E 0053.2-7242, RX J0054.9-7226, 1WGA 
J0054.9-7226, SAX J0054.9-7226, RX J0054.9-7227, XTE 
J0055-724) RX J0054.9-7226 is known to be an X-ray binary 
pulsa r with a pulse period of 5 8. 969±0.001 s ( Marshal l et alJ 
Il998l: ISantangelo et alJ ll99ST) . lLochner et alJ il999ft have 
suggested the orbital peri od equal to 6 5 days from sub- 
sequent X-ray outbursts. lLavcock et al.l i200^ have ob- 
tained the orbital period about 123 days based on the tim- 
ing analysis. In the timing analysis of the XMM-Newton 
data, the pulse period was ve rified to be 59.00 ± 0.02 s 
JSasaki. Pietch fc HabeTll I2003D . The optical counterpart, 
a Be star, is ident ified with the var iable star OGLE 
J005456. 17-722647.6 iZebrun et alJl200ll) . 
J005517.9-723853. (XMMU J005517.9- 723853, SXP 701) 
This bright X-ray source was detected during XMM-Newton 
observation of the SMC region around XTE J0055-727 
jHaberl et alJl2004h . The optical brightness and colors are 
consistent with expectations for a Be star companion, and 
the X-ray spectra are consistent wi th Be /X-ray binary- 
Using MACHO and OGLE-II data, ISchmidtke fc Cowlevl 
(2004) obtained the data showing a possible long-term pe- 
riod of 413 days, but further analysis is needed to confirm 
it. 

J0055. 4-7210. (RX J0055.4-7210, 2E 0053.7-7227, CXOU 
J005527.9- 721058, WW 36) Timing analysis on this object 
revealed a period o f 34.08±0.03 s with a confidence of 98.5% 
fedee et al.ll2004bl) . The position of this pulsar is within 3 
arcsec of the ROSAT source 2RXP J005527.1-721100. The 
latter is coincident with a 16.8 V magnitud e optical source 
having a B-V color index of -0.116 dZaritskv et alJ I2002T) 
which would be consistent with the value expected from the 
optical companion in a Be/X-ray binary. 
0054.4-7237. (2E 0054.4-7237, XMMU J005605. 2- 722200, 
WW 38) The error circle of the Einstein source 2E 
0054.4-7237 cintains an emission line object. There- 
fore, it was suggested as a Be/X-ray binary candidate 
JSasaki. Pietch fc Haberll2003l) . In the XMM-Newton data, 
a source consistent with the position of the emission line ob- 
ject was detected (XMMU J005605 .2722200) and pulsations 
from this source were discovered dSasaki. Pietch fc Haber] 
12003!) . XMMU J005605. 2- 722200 is most likely consistent 
with 2E 0054.4-7237. The pulsar period is 140.1 ± 0.3 s. 
J0057.4-7325. (AX J0057.4-7325, RX J0057.4-7325) Six 
ROSAT observations have covered the position of AX 
J0057.4-7325. Coherent pulsations with a barycentric pe- 
riod of 101.45 ± 0.07 s were discovered by Yokogawa et alJ 
(2000d) with ASCA. The flux variability, the hard X-ray 
spectrum, and the long pulse period are consistent with the 
hypothesis that AX J0057. 4-7325 is an X-ray binary pulsar 
with a compani on which is either a Be, a n OB supergiant, or 
a low-mass star. lYokogawa et alJ i2000dfl found only one op- 
tical source, MACS J0057-734 10, in the ASCA error circle. 
They note that OB supergiant X-ray binaries in the SMC 
(only SMC X-l and EXO 0114.6-7361) are both located in 
the eastern wing and this fact may lead us to suspect that 
AX J0057.4-7325 would be the third example. 
J005736.2-721934. (CXOU J005736.2- 721934, XMMU 
J005735.6-721934, XMMU J005736.5-721936) CXOU 
J005736. 2- 721934 wa s originally discovere d in Chandra 
observation in 2001 iMacomb et alJ [2003 ) where it was 



reported to have a pul se period of 565.83s. This X- ray 
source was also found by ISasaki. Pietch fc Haberll i2003Tl in 
XMM-Newton EPIC data. XMMU J005735.6- 721934 has 
a hard spectrum and positionally coincides with emission 
line object 1020 in MA93. This source is very faint during 
the XMM-Newton observation and it is suggested as a new 
Be/X-ray candidate. 

J0057.8-7202. (AX J0058-720, RX J0057.8-7202) The 
pulse period of AX J0058-7 20 was de termined f rom th e 
ASCA data as 280.4 ± . 3 s (lYokogawa fc Kovamalll998bl) . 
ISasaki. Pietch fc Haberll i2003l) confirmed this value using 
the XMM-Newton data: 281.1 ± 0.2 s. The source has been 
suggested to be a Be/X-ray candidate due to a likely optical 
counterpart, which is an emission line object. 
J0057.8-7207. (CXOU J005750.3- 720756, RX J0057.8- 
7207, XMMU J005749.9- 720756, XMMU J005750.3- 720758) 
This source is a Be/X-ray candidate with an emission line 
object 1 038 in MA93 suggested as a likely optical coun- 
terpart jHaberl fc Sasaki I2OO0I) . ISasaki. Pietch fc Haberl 
(2003) discovered pulsations in the new XMM-Newton data 
and derived a pulse period of 152.34±0.05 s. For this source, 
a pulsar period was ind ependently found in Chandra data 
bv lMacomb et alJ J2003I) . 

J0057.9-7156. ( RX J0057.9-7156) This source is a 
Be/X-ray binary candidate because of a positional co- 
incidence with the em ission-line object 1044 in MA93 
jHaberlfc Sasakill2000D . 

J0058. 2-7231. (RX J0058.2-7231, RX J0058.3-7229) 
ISchmidtke et all (ll99ST) reported the detection of this very 
weak X-ray source by ROSAT HRI. Its optical counter- 
part is a variable Be star i n the SMC, OGLE 0058 1258- 
7230485 dZebrun et alJl200 if) . ISchmidtke etai] j2004bT) have 
proposed the orbital period of 59.72 days using V, R and I 
data from the MACHO and OGLE-II surveys. 
J0059. 2-7138. (RX J0059. 2-7138) The supersoft source RX 
J0059.2-7138 was detected serendipitously with the ROSAT 
PSPC in 1993 and was seen almost simultaneously by ASCA 
llHughesill99l lKvlafis!ll996fl . Previously, it had failed to be 
detected by either the Einstein Observatory or EXOSAT in 
the early 1980s, or in pointed ROSAT observations of 1991. 
The transient nature of this source is clearly established. 
The b est fit to the X -ray spectrum consists of three compo- 
nents jKvlafisl lT996): two power laws with indices 0.7 and 
2.0 fit the spectrum in the > 3 KeV and 0.5-3.0 keV bands 
respectively. Furthermore, the emission is pulsed at levels of 
~ 35% an d ~ 20% in th e se respective bands, with a period 
of ~ 2.7 s (lHughes!ll99l . lSouthwell fc Charles! Jl996l) iden- 
tified the probable optical counterpart of this source with a 
14th-magnitude Bl III emission star lying within the X-ray 
error circle. 

J0059.3-7223. (RX J0059.3-7223, XMMU J005921.0- 
722317) This X-ray pulsa r was discovered by 
iMaiid. Lamb fc Macomb! (12004!) . There are two variable 
stars in both the OGLE (OGLE 151891) and MCPS (MCPS 
3345630) catalogs which are suggested as the optical coun- 
terparts for this X-ray source. The angular distance between 
these two catalog stars is only 0.3 arcseconds, consistent 
with being the same source ("M aiid. Lamb fc Macombl 
2004). The absolute B magnitude (-4.1) of this star is 
approximately consistent with a B0 star. 
J010030. 2-722035. (X MMU J010030.2- 722035) This X- 
ray source was found bv lSasaki. Pietch fc Haberll (12003!) in 
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XMM-Newton EPIC data. XMMU J010030.2- 722035 has a 
hard spectrum and positionally coincides with emission line 
object 1208 in MA93. This source was very faint during the 
XMM-Newton observation. It was suggested as a new Be/X- 
ray candidate. 

J0101. 0-7206. (RX J0101.0-7206, CXOU J010102.7- 
720658, XMMU J010103. 1-720702, XMMU J010102.5- 
720659) The X-ray transient RX J0101.0-7206 was discov- 
ered in the cours e of ROSAT observation s of the SMC 
in October 1990 jKahabka fc Pietchl Il996h at a luminos- 
ity of 1.3 • 10 36 erg s" 1 . The source showed a luminosity of 
3 • 10 33 ergs" 1 in the ROSA T band (0.1-2.4 keV) during tw o 
XMM-Newton observations dSasaki. Pietch fc Haberl2 003). 
Pulsations with a period of 304.49 ± 0.13 s were discovered in 
Chandra data l|Macomb et alJl2003h . This period could not 
be verified in the X MM-Newton o bserva tion, because the 
source was too faint. lEdee fc Cod i2003l) presented results 
on the optical analysis of likely counterparts, discussing two 
objects (Nos. 1 and 4) in the ROSAT PSPC error circle. 
They conclude that the optical counterpart is object No. 1 
which is confirmed to be a Be star. 

J0101. 3-7211. (RX J0101.3-7211) The so urce was detected 
in RO SAT observations and proposed by lHaberl fc S asaki 
(2000) as a Be/X-ray candidate. The optical counterpart 

(OGLE 01012064-7211187) is a Be star. 

J0101. 6-7204. (RX J0101.6-7204) lHaberl fc Sasaki ll200fft 
suggested the identification of RXJ0101. 67204 with object 
1277 in MA93 from two accurate positions from ROSAT 
HRI and PSPC observations. The factor of three variability 
supports a Be/X-ray binary nature of this source. 
J0101. 8-7223. (AX J0101.8- 7223, XMMU J010152.4- 
722336) lHaberl fc Sasakil (2000) suggested this source as a 
Be/X-ray binary. They proposed the emission-line star 1288 
in MA93 as a probable optical counterpart. This star ex- 
hibits magnitudes typical for a Be star in the SMC and is 
located near the overlapping area of HRI and PSPC error 
circles. 

J0103-728. (XTE J0103-728) This source was detected 
with t he RXTE Proportional Counter Array llCorbet et alJ 
l2003bl) . 

J0103-722. (AX J0103-722, 2E 0101.5-7225, SAX J0103.2- 
7209, CXOU J010314.1-720915, IE 0101.5-7226) For the 
Be/X-ray binary A X J0103-722 a puls e period of 345.2±0.1 s 
was determined bv llsrael et alJ lll99St) . In the XMM-Newton 
d ata, pulsations were confirmed with a period of 341.7 ±0.4 
s JSasaki. Pietch fc Haberll2003h . This source was detected 
with a nearly constant flux in all the Einstein, ROSAT and 
ASCA pointings which surveyed the relevant region of the 
SMC. 

J0103.6-7201. (RX J0103.6-7201) lHaberl fc Sasaki feOOOTl 
identified this source with object 1393 in MA93. RX J0103.6- 
7201 shows variability by a factor of three between the 
ROSAT observations, consistent with a Be/X-ray binary. 
Recently lHaberl fc Pietschl i2005l) reported the discovery of 
1323 s periodicity of this source. 

J0104. 1-7244. (RX J0104. 1-7244) The most likely identi- 
fication with emission-line star 144 in MA93 suggests RX 
J0104. 1-7244 as a Be/X-ray binary jHaberl fc Sasakill200d) . 
J0104.5-7221. (RX J0104.5-7221, RX J0105. 5-7221) 
lHaberl fc Sasakil (I2000T) reported that this source was not 
detected by the ROSAT PSPC but the accurate HRI posi- 
tion included only the emission-line object 1470 from MA93 



as a bright object in the error circle. RX J0104. 5-7221 is 
therefore very likely a Be/X-ray binary. 
J010 5-722. (AX J0105-722 RX J0 105.3-7210, RX J0105.1- 
72111 lYokogawa fc KovamaHl998Jl reported AX J0105-722 
as an X-ray p ulsar with a per i od of 3.34 s. From ROSAT 
PSPC images Fili povic et al.l i2000t) resolved this source 
into several X-ray sources. They combined X-ray, radio- 
continuum and optical data to identify the sources: for RX 
J0105. 1-7211 they proposed an emission line star from the 
catalogue of Meyssonier & Azzopardi in the X-ray error 
circle as a likely optical counterpart. This catalogue con- 
tains several known Be/X-ray binaries strongly suggesting 
RX J0105. 1-7211 as a new Be/X-ray binary in the SMC. 
J0105. 9-7203. (RX J0105.9-7203, AX J0105.8-7203) A sin- 
gle bright object (the emission-line star 1557 in MA93) was 
found in the small ROS AT PSPC error circle (source 120) 
IjHaberl fc Sasaki 2000), which made the identification of 
RX J0105.9-7203 as Be/X-ray very likely. 
J0106. 2-7205. (SNR 0104-72.3, RX J0106. 2-7205, 2E 
0104.5-7221) SNR 0104-72.3 contains a pointlike X-ray 
source with a blue optical counterpart and H a emission. 
J0107.1-723 5. (RX J0107.1 - 7235 AX J0107.2-7234,2E 
0105.7-7251) lHaberl fc Sasakil feOOOl) have identified this 
source with the emission-line star 1619 in MA93. A Be/X- 
ray binary nature is likely. 

0107-750. (1H 0103-762, H 0107-750) This source is a very 
bright UV object with prominent H a and Hp emission. 
J0111. 2-7317. (XTE J0111.2-7317, XTE J0111-732(?)) 
The X-ray transient XTE J0111. 2-7317 was discovered 
by the RXTE X-ray o bservatory in November 1998 
ICliakr^ar^^^alJ ^98a|) . Analysis of ASCA obs ervation 
( Cha krabartv et al1ll998bl lYokoeawa et alJ l2000al) identi- 
fied this source as a 31 s X-ray pulsar with a flux in the 
0.7-10 keV band of 3.6-10" 10 erg cm" 2 s _1 and ~ 45% pulsed 
fraction. The detection was also confirmed from the BATSE 
telescope on the CGRO satellite which detected the source 
in the har d 20-50 keV band with a flux ranging from 18 to 
30 mCrab JWilson fc Fingerlll998Tl . The source was not de- 
tecte d by ROSAT In the X-ray error box of XTE J0111.2- 
7317 ICovino et al.l <l200ll) found a relatively bright object 
(V=15.4) which has been c lassified as a B0.5-BlVe st ar and 
that was later confirmed bv lCoe. Haigh fc Reid i2000T) as the 
most plausible counterpart for XTE J0111.2-7317. There is 
also evidence for the presen ce of a surrounding nebula, pos- 
sibly a supernova remnant llCovino et al.ll200lh . 
J0117.6-7330. (RX J0117.6-7330) This X-ray tran- 
sient was discovered by the P SPC on board ROSAT 
JClark Remiflard fc Wool Il996l : IClark. Remiflard fc Wool 
1997). |Soria| lll999f) conducted spectroscopic and photomet- 
ric observations of the optical companion of the X-ray tran- 
sient RX J0117.6-7330 during a quiescent sta te. The primary 
compo nent was identified as a B0. 5 Hie star. lMacomb et alJ 
( 1999) reported on the detection of pulsed, broadband, X- 
ray emission from this transient source. The pulse period 
of 22 s was detected by the ROSAT/PSPC instrument and 
by the Compton Gamma- Ray Observatory/BATSE instru- 
ment. The total directly measured X-ray luminosity during 
the ROSAT observation was 1.0- 10 38 erg s -1 . The pulse fre- 
quency increased rapidly during the outburst with a peak 
spin-up rate of 1.2 • 10 -10 Hz s _1 and a total frequency 
change of 1.8%. The pulsed percentage was 11.3% from 0.1- 
2.5 keV, increasing to at least 78% in the 20-70 keV band. 
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These results established RX J0117.6-7330 as a transient Be 
binary system. 

J0119. 6-7330. (RX J01 19.6-7330) This source was de- 
tected once in the 0.9-2.0 keV band of the ROSAT PSPC. 
An emissio n-line object in the erro r circle suggests an Be/X- 
ray binary ftTaherl fc SasakilEpOrl. 

J0119-731. (XTE J0119-731) This source was detected in 
the RXTE Proportional Counter Array observations with in- 
te nsity about 0.625 mC r ab, and a period of 2.165 2 ± 0.0001 
s ijCorbet et al.ll2003ch . ICoe fc Gaensickel l)2003h identified 
two emission-line optical counterparts were first identified by 
searching the XTE error box using SIMBAD : 1864 in MA93 
and Lin 526. The second sou rce, Lin 526, exhibited s trong 
H alpha and H beta emission. ICoe fe Gaensickel i200St) pro- 
posed Lin 526 as the most likely counterpart to XTE J0119- 
731. 

SXP 46.4. (SXP 46.4) This source was detected in the 
RXTE Proportional Counter Array observations. The source 
position is not accurately known. 

SXP 89. (SXP 89) This source was detected in the RXTE 
Proportional Counter Array observations. The source posi- 
tion is not accurately known. 

XTE SMC144s. (X TE SMC 144s) The sou rce position is 
not accurately known. ICorbet et al.l (|2003dl) have detected 
this transient X-ray pulsar in the Small Magellanic Cloud 
with the RXTE Proportional Counter Array. They inter- 
preted the outburst recurrence period as the orbital period 
of a neutron/Be star binary with outbursts occurring at pe- 
riastron passage. 

SXP 165. (SXP 165) This source was detected in the RXTE 
Proportional Counter Array observations. The source posi- 
tion is not accurately known. 



3 GRAPHS AND DISCUSSION 

In this section we present several useful plots based on the 
data from the tables above. In the first figure we show a 
usual period - luminosity dependence. If luminosity is pro- 
portional to M - an accretion rate - then for each value of 
L it is possible to determine a critical period, Pa (see de- 
tails on the m agneto-rotation al evolution of neutron stars, 
for example, in lLipunovll99"3) . It is determined by an equal- 
ity of the magnetospheric radius to the corotation radius, so 
Pa depends also on the magnetic field of a neutron star. 
If a spin period of a neutron star is shorter than Pa then 
accretion rate is significantly reduced, and the neutron star 
is at the stage of propeller. Lines for Pa for two values of 
the magnetic field are shown in the figure. Situation can be 
more complicated for low accretion rates when the so-called 
subsonic propeller stage becomes important. In that case for 
a neutron star it is necessary to slow down to a new criti- 
cal period P C rit- Lines for this quantity are also shown (see 
figure caption for other details) . 

In th e second figur e we present the so-called "Corbet 
diagram" JCorbetJll986l) . For most of Be/X -ray binaries the 
correlation between spin and orbital periods is strong, so 
that this dependence is even used to estimate orbital periods 
when only spins are known. 

The observational number distributions of Be/X-ray bi- 
naries over orbital characteristics are shown in figs. 3 and 4. 
It is clear that Be-systems do not have orbital periods longer 
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Figure 1. Period - Luminosity. Open symbols correspond to 
the quiescent state of the X-ray pulsar. Squares represent three 
sources in quiescence from which pulsations were observed (4U 
0115+63 - ICampana et alJ <200ll): RX J0440.9+4431 and RX 
J1037.5-564 - iReig fc RochdTl999bl) 1. Open diamonds show ob- 
jects without pulsations in quiescence, which are s upposed to be in 
the pr opeller state (4U 0115+63 and V0332+53 — Campana ct al. 
(2002)). The graph is artificially truncated at log p = and 
log L = 38. So, here we do not plot two systems with the 
most fastly rotating neutron stars: J0635+0533 (small luminosity) 
and 0535-668 (large luminosity). Dashed and dotted lines corre- 
spond to the critical period, P A = 2 5 / 14 tt(GM)- 5 / 7 (y? / M) 3 / 7 , 
for two values of the magnetic moment, fi = 10 30 G cm 3 and 
10 31 G cm 3 . The two dashed-dotted lines correspond to subsonic 
propeller — accretor transition for the same two values of the mag- 
ne tic momen t whic h occurs at P cr it = 81. 5 21 7 according 
to llkhsanovl l2003h . We note that the multiplicative coefficient 
in Ikhsanov's formula i s larger than in the classical formula of 
iDavies fe Pringlel <198ll) by a factor ~ 7.5. 



than one year. There is a lack of syste ms with periods 10-20 
days. As it was shown in the paper bv lRaeuzova fe Lipunovl 
( 1998) the lack of short-period Be/X-ray binaries can be ex- 
plained by the effect of tidal synchronization in binaries. The 
peak of the observed number distribution of Be/X-ray sys- 
tems over eccentricities falls in the range 0.4 — 0.5. In order 
to get a better agreement with the observed parameters of 
Be/X-ray binaries there is no necessity of high kicks. Mod- 
erate recoil velocities of the order 50 km s _1 are enough (see 
iRaeuzova fc Lip unov|l9 98l). It can be a partic ular feature of 
Be/X-ray binaries (IPodsiadlo wski et alJ 2004j. 
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